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[#^?S#©SSffl] 

j$¥^&3£T-©lH]&ffi©#SBS±fctirf5lE]K^&83ffl 

ftrsan]&®®© ! S-*i-©a&£*K ^igi^^®*»e>KrssjS 

JR3lttK:.S»< LT-t©±©ltrfEEit&U:fc 

[» #9 3 ] tWBJ£tfrt»WI©Wfc LfcfWiltt^i© 

tt k -T 511*9 1 *fctit 2 lE4t©¥*ttlftB. 
[St #94] inElS*«ftJI©*fl:bfcll!l^rWSIWBo 
iilltTm^, 3 5 OX:U±xm^ntzZ k 
k r 5 If #9 1 * fcti 2 iE«©¥W#!J£fio 

' Hi** 5 1 weisAttibJioff^ Lit&niw&mmv 

#7*i&&MMT 1 5 0'C~4 0 O'CcD^fflTlt 

[If #9 6 ] IWB»&&«fDJi©«Mfc Lfc*OT9MtaMB© 
HK3Rfli9c^. 2 0 0 P p m/'C^TT^^tifcr t 
iWR^i-SBI** l *fcf± 2 1E4t©¥**3tB. 

Hf#97] IWaS*«lPJB©fl[**W3 5#im~ilfill 
5 0 v m-Cfc 5 w k *tm k ft#9 1 * fctt 2 IB« 

[If #9 8 ] WEiSA«ld*©Wft Lfcfl&nnaM-SMB t 
(M*99l |WB*»»«^K»J«*tufc#W»fc U 

a. 

[ff#9l 01 HWBBIIUilc38V^-C. 4>*< £t>fi*E 

is*afps©¥*«J: ^ jgjsufc^ t zmmti- 

•5ii#9 lSfcli2 fE$©¥3S#§£S. " 



2 

f* k §3*9 1 * ttil 2 &tt©¥W&i&ta. 
[IS*9l 2] ttft©iaKMftiB$aSJ'U ^J&2 5 & 

BE^i»fl:Sli^-©ia»ffi©ff9SBI±K:|WB®l6®S*Sia 
**-C»**^ #7*i|g&i&&Tg;^ 15 0^4 

0 o < c©®Ht?fc5e!'(t;stufc«flg^b'fe9> ^s^gs 

MIBIhIBS®®©**^^*^ R@fc«8a»fetWBI& 
^iSSfnii©^ y^SBSril LTJfcfiafoif ©Sffi©B>rSI© 

Wfla*S^«ldJB©*iiH*jrt«**©iM»©#*©0fJ£ 
©fflgfr&Ka 3*T«MRUEll«©*ifi«:*« LfcSffi^ 
Sli, 

[ff#9l 3] Mf^ftWWBCffSjWfcS 5 n m~*& 

1 5 0 M mT'fc5^tSr#mi:-r5l«*9l 2fS«©¥ 

[«*9l 4] ff#9l~l 3©W*b**— o^|B«$tu 

LTfll^-f 5 £ t trWtt t i"«iMW«Wi 

[ff*9i 5] WR©lilKWi39SE9l$fbfcinKS<r4r 
■f 5 IIHfc©****^ #B5I $ tufc 9 ^ $rSi 3t1- 5 ^ 
^W&JMk. 

&tr^m&XM\zj3^XMmZti1tV^&1&K}3\1r 

^xm%mwk±\z.w>fo^%fctimmtei&^u t > 
a?os©^ s/ y^B&a LTi^^afo^©«ffi©Bffa©<@ 

®©gffi^, t5iaf£;^iaiPS©*®{-*5(t5»©Ba^ 
mm&fflgM&xmk. 

rniB^=/^HB^*JV^TBau*:«»©ia»©#*©Blf 
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(3) 

3 

2? fee. 

10 0 0 1 1 
[0 0 0 2] 

Wll-54 649t&« (t&*:&»2) 

SsJ:tfltBI? i i -3 5 4 5 6 o*fflt« (&*&ffi3) 
fc<5#tt**fc, />4<kt>±»MWWW-t 

3*vc^*. SbK, ±B#tt#Ji «S»tt**> Off 
^.{i, lO-lSO/diiffeSwi^SU, 
*©3W4^ (tX^) (41 0~1 0 0 0 k g/mm2 

til 0~1 0 0 p pm/XOtBHtefc* 3 



[0 0 0 4] tt*ftW3KtiaW*wi:*SffisK$ 
[000 5] 

*a^2, 3fc«, wmm os*«sub) ©*e^ 

[0 0 0 6] #»9i©Btttt» ±ia^®*^i-^<> 
[00 0 7] 

[000 8] BP"^ 3W89§tt. 1ifccDlH]Sim» 5 Ba?iJ$ 

tro * as o TffiB? $ n 5 «ft ©bh js» e» ft 5 saws i > 

tWBJSa«IWB«>*ffifc*5tt SffigcwlfliU©** ©Brit 

[0 0 0 9] *1W(*> IWEWiHSBK*^ 

5,^«^*rJgj*U-C*©±©«IiaEill»-fct)*»»*r» 

T, «*«*iJi©flMI:Ufc»^riBttl»J!B©*Ba*Tm 

[0 0 1 l] IWEiMMWIillfcJav^ 
i,K 3 5 0 o CW±T?4f^^Hfcr«b*^ti-5o 

gTgas s i 5 o c c~4 o o < c©«na-e«^$ttfcr t 

[0 0 13] 4fc, «IfB¥»*i!t*fc*iV % 
so ^ 2 0 0 p P m/tElT-Ci)S$nfc;tSrWtt 
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[0 0 14] Sfc, IWW«W«MBfc*N* 
t> J&;fylf0/£}©I9£a 5 i& 3 5m 150m mfjj 

[0 0 15] ifc, #3831! tt» ttffi¥3H«Siafc*sv* 
t -f 5 K» #y75 K. 75 K-f 5 K. ^ 

[0016] *7t, *36Wtt\ StflE^^Jlfcfc'^ 

t-r-a. 

[0 0 17] #«9§ttu tWBiNM*3Sfi©E*UB 
Lit iifcWft 

[0 0 18] *it, *38Btt. tfn&HMtittWC^ 

t, E*&Jif*, fltEje#«ft«©*ffifc**Litj&wji 

[0 0 19] Sit, *«Wtt, **©0»«B*SEJd* 

**-C?Kj***t, #9*<eiWtfETg#» 1 5 0t~4 
0 0TJ©*H^<fe*«^3;h,ifc»J»a>&fc!K 

izmmzBifc v±fojjmu% t , AtrEieiigmtt©**^: 

iSoT ER&. fi Z> M%c<DmBfa h 5 BtHI t » mTlS^ 

£ it tB *«"CiKrlEBIWB©*B5*r*l[» Lit*ffi#SB^ 
t % ttJlBStiJ Lit*»©E»©#* OfSOlBIt^y 

[0 0 2 0] *it, #*9lf±, Wia^*fl^e«Sr» K¥ 

[0021] *it, *»Wtt, **©iai6tttta J fiJ«£ 

ffi±te«^*»/*1-*«tltt#ri&xai:, i£«aB£^ 

iBlH]!^mffi>4 s Smi-5 «fc 5 fc, n&*rffltt«MB'<-.* h £ 
■7 ;* * BUS!) £ ffl i^T 3c 3/ s?tB S-M£4 «r ^i" 5 ^^fnS 

sw8±^»riti-a*s*afnjiji!jiaiefc. fna**^* 



fcofc#oTEK$;frS$*©E»;o»?>45Eai®*JB 
fifc-t-SEiSl/BT&RXSi:, iSiI«ISt^$fi 
it * acvvfcffifcfc ft 2. E&/B ©Stffi & x t<(lB£;b8lftJg 
©*a5fcfctt5lSt*©EiS©#*©JS£©ifflMfcBtti£ 

*x*iB«««r*«i-5*ii«?SJB»j*xafc» mris 

^^tt^tefcl^TSW Lit1g®c©ESI©£-* ©MS© 
<I}?ftC/<>'^£ig-£- LX»|*+*^««lit^»J*xa 

io #5§)»fXStSr^-t-5wtS:#«i:i-5^^gil© 

[0 0 2 2] S=it, #5§ejtt, tWEiNM*:»fi<D«3i* 
ifefcaavvc, E*MSJfMfcXStt\ *'<;/*/*8lxe£«> 

[0 0 2 3] *it, *»9Jtt» IMB^fMHtolUt^r 
ffi©Jfc#«*dJB»J*xei::*sv*T, JRpTSBIftWJB^-^ 

[00 24] EH±IWi Lit «fc 5 fc, ifflE*WiU:.fc*tfi, 
[0 0 2 5] 

[0026] *-f » iN»iRK11©«Jtfco 

[00 2 7] ^fl£HlK*S^$*V7t 9 tt, ¥ 

SH«IIJftXST^5i w5©mxSSrJ»TUfc«?*^T 

fc<9, &m®<n*m#%imi 3Kftm®mmv>b<Dxh 

5. fciMMRRBl 3fcttTA'5/<s' K (lalliQS) 7 

fc&M 1 3 iC*5V^-C, Q F P (Quad FlatPa 
c k a g e) ft i? V ^1^*3 ZtbZmG 

t©^iiSrHmi-5fc©fc^$*vrvN5. ¥«{tc|B]!g 

3©«S (0SSE) it. T/v 

$^fc?7^^9Sr^5'7 p tt©^^@l 3tc^JHf-r5 
K©W»raJ2 4*sJ:W-t©fflaS:Bft#, «BM!8t?«*? 
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mmx&mms n^wm* o t vx&W£m%mmz 
tv. s&K&tfv^x**^;-** whs* *m 

jLff, gfti4 1 t LTtiU SiN^Si o 2 ft^aM£ 
[0 0 2 8] W4 0tt < «8IJ8i4 l©tftf£ 

17l^S^5«t5^7/v5^^K (ESS®®) 7©i£ 
1 8fc*S;fc*J:5fc*»Bl4 1 ©3tffi©ftE©«ifcti 
4 0 5 r. t £ o TifcSBi 8 ©rtgBJS^ 

tfi, 7/V5/<y K7©«^/&>feft*Be$£lmm£-e© 
K7©WB©#tMl4 Of*»^fW^f&£*Vt^ 

01 7*^01 9©vWii/©#««Hfcfll 

rf*i, K¥»#3Se~<^^^ lc * 9 ^i*ilfl5©ffl 

[00 2 9] ±G«flUS8 ©±fc»i» #*Elfc«fc«SJ? 
$ 3 5 ~ 1 5 0 m m«W&*«fWB 5 fc*R«KJ&fcf 

fftt» 33**1 50~7 50Mm-Cfe!)> iNM**^ 
*©*IH::#jfc$ix3J£:*ttfn*** 4 fe**' < ^> t * /l ' 

5. 9fROJS*«fPJi5«)MJStt, 10~2 0 0jim# 
S*IX, 5Et#£L<ti3 5~1 5 0^mt?fo?)rt 

o*^i/5ms©s^«-ffi^"^ 

5. lS*»BiJi6 0BWjft*3 5|imJ:9'hS<tt5i:. 
©0J?#1 5 0<imSra*.-CJ¥<*Si^af 
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[0 0 3 0] *LT, *KfltffiHc«5^ffllnJS5f±, 

9 J: (9 *<8fc/J>$v 0y*.fif*ffl. 
(2 O'CmStt-^o ) W^tO. lGPaHlO 
G P a ©»tt«*fc**-**JK*ttiK W-SMfc 

M^OTiTOi- j: 9 c©f&B©#&&$c&* 

5. i"^*?*>x 0. lGPa£Tla]35» 

BC»tt#ft£ uftv * £ v * 3 HUB \ — 
1 0GPa*Mx.5#tt«©(t^SSI5:^t5 

[003 1] JEKi, *SHt«lt«5*AttfiJJl 5 ©^ s> 
i?«l±» «WSr 3 *rU'r*J9> ^©sp^4gBltt5~3 0% 

%<0«K^ ^ 1 0 0 /i m 1 1 5 fc* 1 1±- 3mm^ 

5 0 «wA**3o%ao*&, 7K^Egm©^-ett 

©##l3 5^«3ft*5J:irai«©xa-C©^'o-fe^T-5? 

[00 3 2] 01 V>W&. fottmvM 5 ©^ y v'.t 9 5 
0 0 n mOfrWffi^X 5 0 » m©WJPi ftoTV^fc 

[00 3 3] *HJfc«lc«5*S*afnJB 5 ©*ffi 

if ©^-c^Blt $ ^fcssfii^fflia^ 4 -er^v 5 /< y k 7 

iSBRi" 5 i"**»t>, f¥B£^fflBfi^4{i. 
^££©^#«££*vt*5 9> 7*S^K (BlKtt 
tt) 7 t , JSfimn® 5 ©^ffi©tt^^-^©^6B 

K3©lMt:«:WJbi-5fc»!>©A»o# 2SrSHfC<> 
«tv\ f^fgll 3©^ffitt^ < >'7 p ^s' K3*sJ:tf£ 

afflioi|ii»flsasjKia$jxfc^^> 9 ******* i 3 

so {c^ifi-?.^©^llr§»2 4^^f . ^35^gi^6-e^iP 
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[00 3 4] «0KRflEBl6 TfilflUR 8 *i .fctW&fcfflfnJB 

1SR8. £#«fnJB5 % *ii«SWR6tt, irvr*tt>«)W 
»2 4J:9«iiU-cw^5fc»s ^MlfKKB l 3 iriaff^ 

[0 0 3 5] *ffi&gg§l6 t LTtt, tt&fetMttt*:^ 
-T5#a»)ii«-i^Sr^-t-5wfc*sm5l55. 

[0 0 3 6] roi^Wftiu, *HiS0iJT-(i#^ 
fttflsWHtflJ^rtB-O*)**** ^<o^J*-T5t (1) 

tttttf y s KWiniv ( 2 ) -f^^yf epaitm t 
L-c^yrs K-f 5 Kii, tfy^s mi, (3) 
*AiUBtmfc h y 9 5 

>HMH, *y^ $ K»re*^ff«K:fflv^ih/5. J&ft 
JSI6 t UT»jiK*Jffl*lx5. ^*fffi«ffi 

LT(i, t*J;lfijKu (MO ©7* hs-^WftlfiJffli 

[0 0 3 7] JEfc, ? K3±fctt» iWfWSIB 

1 3*|II»^±teSN*3883*3fc»©/<:':7'iasjl* 

-«»-c*>s. ^^^i ft*. 

[00 3 8] 02 fctt, m 1 T** Lfc¥3J#gH 1 3 # 

5 4:**«J»ffHS2 4«s#fti-5. ty<9 L*>i*. 
S&1II3I 6 <Di$S5d> ^> 1 0 ~ 1 0 0 u mSStttft 5 

©#S*Ur\ lO0m8ftJ:9ffv^4HI&*f|E£ft* 
9. 0 0^mSIJ:9fi</ < e5i^*i ; Fi L 



70 

1 3<D#@*9ifii±©7tii>iw^jtj vztmmvmMe t 
<Dmm%*m&wx& 1 o ~ 1 o o u mtgctia^f 

8:t#a*W\ ftib\ SEJMieSM ©-J8©TJB 
£ te|g]7F $ fiv ^ft v ^TA' ? y K 7 ds^^-f 
[0 0 3 9] r©J:5fc**WR:#5^flsi6®(D«ifi 

Will 3#Ie1B&£«1 4±fc« 

>S#g?B l 3 IH 2 1 5 141: 

t> T 7 -f ^ t ft < &R*H)> 

f£ a»ft4£&& b "C ^ S fc£> , ff ISi^ffl IB^ 4 <Di£ 
4 3 i^**+^tft51Ei^fflftgBtt#feLftVV 
[0040] *Sfe»«IK:*s»taiN»fr»l]tt l 3 <D$BtX 

d^mzxS^-CSr, H4tJ:9JISiaxS*»b»^XSI 

H5»cJ:9l(SH5Xfi*»bJISA.XfiSrRWi-S. ft 
*j, ^^-r^^cD|2!}c^3V^■Ct), *SlifiMlc*3tt5^flE8 

[004 1] f-Ii:»Ml©7;V5^7K7^ 
»±, ^*W^##:i«l 3 £ R CXStT5Sjt-r5o * 

oTt>*»**?ftv\ *Hii0!|-ert^gBSi^t Ltry-Y-v 
^^Sr^fflbftv^fc*. Mtitatb<<9 YiHUO 

[0 0 4 2] fill : ^St^CT, ffiHJR8*)gJ& 
*3tt5V>t3^>5ttrXS^*5V^-CfEfw^$^5^e"bfc 

XSic 43 It 5 v > 5 hu JMX-M $ *bfc«BMt»4» 

ft^^^iK. wz.ticvDfe&xMf&isitg.ikmm. t 

SUk-T 5 r. t T*J? $ 6 m m@g(D^gl^ 8 &Mf& U 

&iijg£ 8 >4s^$H5o *niS^J-ef±«siK 8 <Dmm* 

{CioT^ftoT*5 9, -!:©©Httl~l 0 MmfiSt 
ftSo ftfc. H2^^UTV^5gffi«S^6 tPlfilfcW 
«US4 0ttftHUS4 1 0 XolZftm&K 
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J; ? \z 7fl* 5 /* y K 7 <05fi<f 1 4 * ^ 

■C V vt t, i»* feftlr \ h ft 3 m^8U 8 © 

$J?<Df&Wi3 MmS&SATiftS. #1? 

V, #!>7*^7T<^*ift>««"e*S. **** HI 
7 (b) , 01 8 (b) . *J«tt?01 9tt, f-VfW* 

1 0 Sr^-^o 

[0 0 4 31 J&HIS:'*-* Mtt*!^* KW, 1* » 

^g?Pi5«5l 0-2 0 0/imSI (£P;£L<f*35 
~ 1 5 0 <x mS£) ©aJPT*7&£$*v5. 
[0 0 4 4] JBElS:«»«>o*fcJi3^*fc»©»« 

[0045] ins : r ro^ttK i e tsximmom ■ 

SM^itf'^^s' K3©J&fc«rfr 5. 
[0 0 4 61 JSAia : 7* ba»&fc<5B*l© 
[0 0 4 7] JS-blft: y/l^— h«r/HVvC*ffi 
[0 04 8] JSAXS : * K3lt777^ 

[0 0 4 9] IAIt:*SW«Jtlfc7XA9ro 
Kiot, B 2 1 £3*1"* 3 fc» @!S*« 1 4 fcSBR* 
[ 0 0 5 0] £HTtli« ±|E©» = xed>feJBAXS* 
[00 5 1] £-f> *HXaiiOV>-CAffttJwKWi- 

a 0 *sos«yn:«5rt?*aift* 5ii * io~2ooMm 

U<(435~150m m@S) ©AWtl"* 

^**i:iat«ii©<>©2Wfcfll^iB"C*>$. El 
6}c5H-«fc5lc. = y 4r/i^&K©*? l :'*W2 5 Sr. 

h 2 6 5r?> LT# 2 7 fcK 0 Wl*fc»tt©* * 
/w^^Sr^5wi:^ttl*5. WWfl-*** 3 <>©'<* 
-vBaa$B2 8«, 5 0MmSSfifPSiJm^-^ ^ s 



12 

®fr&&zit#>* t*i**aA/*:». ***icshw* 
». epaM-*** 3 otfSP«^fc7^9© 

m> mm-?*? 3 Ofc^fc^tfSftfc* 31 '^^ 

= hHUWfcfcrfcS. -7^9 
3 0©*3Btt, W#©MK:iitrafc£< ft 
< r. h Sr^-f ltf*t*v\ jr*^ 9 JifcttgEl- 

•^^ 9 3 0 Srl^Kft < mm ** S r. i: ttUffl ±BHft fc 

t ©fig©BSW* s 0-100/1 m©S t ft 5 £ 5 ft 

^^SOW^^-v'ffi^Sr^-^ b3 lt3-f^ 

iDft2 8^IU *>Ojfe^ft^— ^ h&Bfc*-f"5. 
^cd^, TOJffl-^^^ 3 0 Sr*^* s ^Stv7t^^> 

|c±*S*5R» ftE^±#$*"Ct^^ftv^ s > ffi 
»«jfcflM4ft Sr^o «t 5 Uft # b±# t> ^ 

w ^j^tf, **»«-c»*i o«cii«ep»ii-sfc 

fi/^iflCto Tifg^iS & >XM t ft 5. 
[0 0 5 2] 5I#8ES'<-* 3*SPPWM* 

[0 0 5 3] : i-rtM ttv^iSAiWI 6 o»JW 

so i 0 u mfcft5©&#^£^5flMW-£&ffl Ufc. 
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n. vy=->nwB» r^yA«jB, 

Jig, me>*r«ttUfc«MB&^*ffl v ^-i:<>^r«-C*> 

t)\ fosv>fi, ±is*yw$ K*/htt*i©*»ttfci6] 

[0054] ±fBJ»* LfcWJK© 5 -f 5 Ktfrfrfc* 

umm&ft 5 »o fcfcWBMOWfefewrc* s c > y 

[0055] ^-^h«©^y-<5 Kft-^y-f? k* 

-s-* h 3 i ©^* y h n br-4$i4«:fW»l-5 - 1 
©(»£4£«£f8«iii-5 r, t t>-c# 5. 

[00 5 6] *^JI^J-C, frjgft^-* h 3 1 ©^* y 
h d f-^tttis ErtEttftW-Srffli^TMje LfcEMER 1 
r pmWiSh SlEgcl 0 r p mT?©tt« £ ©it* 1 

0t)>b3. 0©©Hfwfc5^t*SS*bV\ &*5. 

f^y hntf-'fyf y^^2. 0^3. 

o ©isaic^ 3 <t 5 fct&Sfa«-ew»i-**<& £ s*a^» 

[0 0 5 7] PPS'JUfc^-* h«©^y-< 5 K£AD$Wi5 
/S5*s^$jx5. r©i 5fcWJ{c«t <9^^?nJi5 



74 

Sr^i-5ts JST>^fnJi5©3:y^SBJ:«9 2 0 0~1 
000/ 1 m©i::5ia< k^gB#3 4##&1-?>©£ 
asfc£a^ r©^< fe^&#3 4©4&E:l3.i:U ? #&©^r 
4ie^c:o^^T^i, h#©>tf y 5 K©fflj*Sr1B*b 

[00 5 8] ft*5, Z©©-&©fPSlJ}C§|fc5«-®^#t 

[0 0 5 9] ±IE^>< b^SP5)-3 4©ffi§^^©ftlJW 
*ftttt, fi^8©«i£ISSfc«fc5#8jt>fc3. 
fiKIMESr^-<s/ K 7 ©jfi^©^l-Pfi)t-t-tKi, #^J14 0 

±a5{cffis-r^^©j«;^^?oJi 5 Srffi 5 ±w r. 

[00 6 0] HJc. HI l t^-f-J; 5 5 ic^ 
20 < hh-l&ft 3 4 «r«ttW^»Jft Ufc*frtt» Sft&4 ©fc 

©¥*9Jf:$ tcStLTx 1^1)2 5(1111, S4U<{i7 
— 1 2 M mSS©i« $ Srlto^ < 5>^.g|5^ 3 4 asfl£f& $ 

^ISS 3 4 5:^^^ 1 0 h m©^Ri§i^ t 1 , 

^»<b^34©«©ft$li (2X3. HXlO/i 
30 m)/2 = 31. 4 (imiit), 82^4 ©Tliftft^ tt, 
1 dto^t 3 1 . 4 // m— 10m m= 2 
1 . 4 /i m, ^IgfO/i 5 ©j^{B!)i- 1 o-f L-fc* 
-&|Ci±4 2 . 8//mi:^5o -©£5^ B2^4 tcTCA 
gBSrfgft 5 r. t ^-e* Sfcfc, BlM»3t*s J:tf tt^7^«5 

[0 0 6 1] 4*J» i©*< fe*»3 4©iffJW¥*B:» 
^i|gfDii5©)^ff^«tU ? 3f14^ 3©t 

40 sss^ i 4 ©ftttttft if vitmas x xt*/ 5 =. w 

Sr^-f 5Ie]^S« 1 4 ©$U$lg&gc©^# 1 5 p p m 
/*C, iMIfMl^l 3©S«^iS7*n-fe^~fj)f^f©0 
N/OFFlCtoT^i:?. S^ia^H* s «ft 2001 

Slt5**S!Me»*tt. 15 (ppmA) XL/2 
(mm) X 200 CC) =0. 00 15XLmmi& 
5o SfoT, ±E*< b*»3 4KS*$*i57CeS* 
so fi % 0. 0 0 2 XLmmiflfciltfMtfcSt^t 
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JS5©W$i:»UL/2 0 0 0mm~L/5 0 0 
[0 0 6 2] t^5T\ «rfc* PPJBlUfc^-^ 

# mm Tz>^t&-*imt*y. =t^^ *©±fc 

[0 0 6 3] fflfc, PWJLfc^-* HfcOttWB^v as* 

[00 64] &mt tzzfoximm 5 nmmtfi 1 @©fp 

dST-f5o 0iJ^«x B*»««3 0-4 0%©-i-* h 
3 1 Srffl^TJ¥$6 5nm0^^^^^l^i 
-g\ 2 IhIO WJT?S!^m©)K«i: LT» 5 0 m mfc#5 

3 fcaaaLfcBfca***** L^i-v^^-ias^t 

-c. 1 si g © WJicTte/l ufc t> © i tt ft* 3 * * ' w 

8 cofltjg£fiS-r 5 r t K io-CJ&^fPJl 5 ©ff^£ 

S5^w^Hi-5^tt>-e#s. nmm8<om 

mt-tZt. «»ttfcjsattfn0 5 ©ff*tt, 
[0 0 6 5] &T Ul>^^S5ffclSSt^Sr 

[0 0 6 6] JgElSfco^-C&fMtJlCfftWI- 

ti^y^©2iiifc. **5> sia^ffli£^4co 



[0 0 6 7] *1\ ®ftfto#SrSI»i-Sfc»©«13IR 
16$:, Jj£^fi£^3i/^ffi^^i"S. --t?f*x ^ 

5 a* . wmm 8 *5 <t twstfj«ftjg 5 1 ©«3B&&#& 

© m ii Sr 56* i* 5 fc * I- * v * 31 ? ^ *s ? ° fc » 
0 *Hi6WcJo»t?)^^S'^^i: UTtt, C r (7 5nm 
~0. bmgS) /Cu (0. 2 m m~0. 5)img 

m) <o£>mm&teJ&Liz° zz.x<DCT<nmmrt.. ^© 

iTtciiBi-^ c u *jfc#ttfdJ§ 5 fcflfcfti" 

fift^S* L V. C r ©)K)?* S J¥< *5 t jWSWfM*** 
LT^E^** s ffiTi-5 t 5 |BWKiJP*.X» tS®^ 8 

fcli>5c9. ^^^©flSr^l-XV^WW^Ki"^^ 

x^aaJ:t/^y^©*#. CrClfiSiHtiot'!) 
^tbi-S^, *5*5tfia*^:-T?0. SumffeS. ^*s> 
4^E»©»lBt?«« UfcC r gHc«*.-CT i ffil-^T i / 

o^Srtfofct^tc, feo#K©)Kff^*^C^v^ 
*Lj5cv^«ffSrftSi-«. *><s'**l©lW&#RS*-k 

^^^^©^icft^^y^v^^s^^H-r. ^e© 

u-CWBB»fflBBJft4©*W K*y9-^*«*:*< 
tm± Lfc v ^ J; 5 y ^ ^ ^i" * - * 5- ^ 

ot, ^/<s/ ^^©^JStiJaiotfiaft^cT? Umift 
[0068] wc, *n;y* r 5 7-f-ati«rfflv^, 

SE»fflE»4©i»/'«*-^J»ttl 7SrUv?^ ^Srfflv^ 
XBf&tZ. E)4 4 , ©B-e^bfc:)S^faS5©3is'v ! 
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V t LXMRls'Sx HSrffl^fc^g-, @4t©BT/T 
ff#»< * •) J ^i"< , flffiTSB-Cttifite u>v>* MSB?** 

i t Kfto T MCtK*** < 4 5 it 

£1 



[00 6 9] xmrnrnxi-x. m i o ic^-fx o 

v^^21i uifc* h 2 2^jgL, — SBKiHUffl 2 0 * 
tt, M%m-**t 21 1 u>*Jx h2 2 btf&8l,1zlBHt 
77^21 T»©Wlia 2 0 &flffH-&ElftK0Hfllr±, 

(0070] » 1 Icjjs LTI/>3HSfc*£*tt:, B£ff/B 

[00 7 1] 
[^1] 







PfflRKM [Mm] 


4 0 


6 0 


8 0 


1 00 


SB 
Ml 
(@ 


1 5 


X 


X 


X 


X 


2 0 


O 


X 


X 


X 


2 5 


O 


O 


O 


X 


3 0 


o 


o 


O 


O 


4 0 


o 


o 


O 


0 


5 0 


o 


o 


O 


0 



x : «?tt=F5r 



011 Kti. T^S^y K7 i©S8&$B2 3 i^VT"/* 

*S!lo?P/l-C«ll Lfei*8f roi^W4> *1©« 
*|-C*>5«t3t-r^^«>T»©BllllJtt, J&;frK?n/i 5 ©ff 

*s 6 0 m m-C*>Hfi6ffitS©<Ifi 25/! m%.X*M&*imX- 
*>5„ Lfc^oT, flHHk©elllM* 2 5/imiU « 
j^Sfctt^^^ KH©6BIMB$:4 0 ^mt LTIS1U & 
-fSr ifcT?**. «**©Ei*«r2 5MmJ:L 

[00 7 2] fc*3, 012 fctt. ft^ttfDJi 5 ©ffi£fgi5 

[00 7 3] _L3£© <£ o l£ s J&^iKftS 5 ©a: y v?&j6 

X'$l@L*S:&&±L J $>-f^®fa&S}o1t<, 01 3{Cf4, 
HRfcJSAfflSiS 5©iy lot 
v^^fc^-To *HJS«^filT*«, r<D^©fc«)ic 

1 5 t/T Ufc J: 5 It 5 : i ^^oMtiS. 
[00 7 4] 01 4»±T/l'5/<y Ki©g8gc$B2 3/6>£> 



so 



015 lifitflti&tfJSl' *J&A«fnJB 5 ©^ y v?gB#©*-© 

[0 0 7 5] -r**a5-c##iaiJri-ifc«> % m% 
•?*?2 i©Tt^W2 o*#fttsr tteattftf 

im<»mm tux, ( i ) ra^t^^i, 

(2) l»i?*h<07V—'?>m&.BL, (3) U-^h 
©yy^t— ^|fe#®jE^, (4) &WiU%tiLXfth\fb 

5t> NAi*50. 00 0 1W10. 2£(T©I*iSr 

hit. 4Srfsp«ffl©^ , n-t^±oi*«riaicfl*'6-*>*5 

[0 0 7 6] J&aafDg5©iy5?aW4. 
77®lP^ 5 ©^tt{S<D^i^^tci 9 405^:*^* 
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$1/^7 V K»4 b «r«*»4 a X 9 t>*< - * * s 

[0 0 7 71 fE-5§-i&4 a5r*< rfrbfc: J: 0 E 

i-*»5>-e*>4. «SR/^5^K»4bSr*<i-5 
fc k ^ 5 5 ©-etc L i 

%»*UV\ Ufe*5oT > HgH-SJ:5»-«*fflEll4 

-V'Ktftfrt-S*, fcSS&8<DJ¥*-£Ja*1-*kfia£ 

««« 8 -k^a* 
fflHR 8 (OfiW t>» 1 0 %a&if - i * s fi£ L 

v\ jc^awnJB 5 ©±»¥»« 3 6 -e©E»« 

tt5„ i-ft*>%» *v7*y KSODOIBKil'tflall* 

^7V< j/ K 3 ©fKJBWS 0 . 5 mmt, y KS* S 3 0 0 
M m, /<yKMK:3*E»4*t><*fr»-tt» (5 0 0 
-3 0 0) / (3X 2-1) -=4 0«*iV*5W**:fc 

*IR]IH= 4 0/i mflS t tfco 

[0 0 7 8] kk. juxafcov^juwafcRw-f 

5. *HlS0iJt?ti> »KIW4«l«>o#»«rfflv^fi»o# 

[0 0 7 9] mftsyJr/Me>o*tr1T5. 4 

a= y *-/m?> o # Blisfi ?> iftS v Hi I6l *> 5 . fS^ = y 



.20 

fcfclcga^Bic* 7 y * asASfiRtt* 5 **^* ^ VN 5 

? ? y * » HV> ^ ^# & b d» C ft* »T *^ ^Jfe 
[0080] &*5. »o#JB«5*tt» ttfflUfcsy*"^ 

WA-tf. SiiMO. 00 1-0. 0 5%Sr^i" 

jw**jfc:**.HU eAffii 1 1» 220, 200, 31 

1 ®£:#*<frfHP 5 0 %EA±i: 

[00 8 1] HS=7^fto#0(Wlt. ^rW^(DX 

S « A/fc t =■ y ^ k ©-&^s <omm& - y ^^ft o * 

[0 0 8 2] WC N ^y^xm-Ctt, «ft<H*o#*SJ:tJ« 
«5^= y -ir/Vfto £ 5rff ofcW*)l-BaM 4 - > 

-efcSu^M 7*»*U ^y^v^SSr-f-Sr 

[0 0 8 3] ^o^y^y^t-«, ttiktt, T>\<D X )% 
mx±v>^ y *f- is yum * 5 ^ If * t »J W s b» t * o x * 

<e«*»-tt. K^y^y^^t<' , <cofc?)^^ h 

&&&$l&k-tZ>x-y'?-i'*&*R^*~ ***** -Jt** 
so &=-y<^Ufto£ggteif£mfgl 6©iyfV^««i 
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iCu, N i bC x<OSiyf-yifWSi.Vc^^X^^ 

fift*"? t5 0%gT. m% L < Si 1 5 % £ f 2> o 
*^J:9 > N i CMUl ofgaS©^^-^^ 
ifCC u Sr^i -y^V^i"?) - t So 
[0 0 8 4] fcfc* ^-tXS^t*. /<W/<y K3*J«t 

y KpB 3 lc&&j£flR Ufc, £ r. T?f±*ffifilttffll 

#y>T $ K^WJffl^y-^ 5 Kfc2f©*mSrJB^-C&ffi 
[0085] U±0)X 5 fclSSrfeS 

m 6 4 , mtitmm 5 . #«n s * t* 

SH 6 £ © J; 5 fcft&©«»IK t 

u-co«Ht^*»6*v*fc», sta (2o*cmst-f- 

5o ) Wififc#»*3«M^tMS'>*< t t>3%Sl-bOK 
■C» 1 0%ffi©iSfft;S:tt5TO-Cfc5: t 
LV\ «H^tW3%*Tia3*t**©»#te«U *Kfi« 
^©^ft^n-i?;*, /*y<{r--^i LT«Eji$*5K 

*«6©-»Sr*5)iaW4!P*>*. JSJKiWWftVis l 0% 
5 1 ±x£© S.bt£9 7 y 9 38£ ©feEfcttiitev ^© 

ttKttjajsttfcjftWrftU' 200 %JWT-c*fc 5 n t #3* 

[0 0 8 6] *l*fiM«6»::f±, T*i:©«*« 

m&mm 6 oar? n ± * « w©*t o^* * a * 

ODSE-fbSTfT^otr^So (1) 
£R»©iSanBJia»&43«ft7n-©tMl, (2) ft 

ji^fcmK-e©®^^©®]^ t° ©i^a 5 fcif % 

X££:^©ftkk*n1»#©X*i: *aSfijffl*"&*>*S. 
[0 0 8 7] £A±IftP^Lfc^-bim*TT% 02O*iJ: 
^0 2ic^-rrt<, 7;K^7K7A>^^yK so 
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[ o o 8 8 ] &tc % j&AiS-eri, tt^/«#-/>^t«ii6 

>l/*:#->HWJtKiatr*«]ffli-«wi-C, xv^Vrfy K3 
±l:fHiW7 7 y * * b H/vtZrt-fl'il&SCtZ. r. 

13 1 Lfc/^>-^ y K 3 Lfc 
h Sr/^v^^' y K 3 ±}cEpgiM* L, r tuSr !)7p 

§*T,5t,<Dtf\ ^i^)'Pt^Srfflv^5^ tT% ^711; 
[00 8 9] £A±, ^-xa^fe^xm*X©X@Sr 

[0090] ^mmm^xtiti, r^?—? j**mi& 
[0091] r©fc«>*sa6«fcj:*irf. #<©m^sa 

S§»3fts-Brt8 k ?) , =&affi^Sip B n©«t&2r^i- 5 r b 
tfBimbKZZb&ibfaZo 

[0 0 9 2] TV^-T'^-'VSrll^U^V^c 

SS©ffl5»Sr<SM-t-5 r. t ispilg b 
[0 0 9 3] gA±taBJLfc*|gsjlc#,5^i/^-^ (¥• 
mfc'&W.) l 3 xti, m 2 l iZTjk-tX 5 l 
4 ^©g^/^y i ©T^^J&TJ^foS 5 *WM1tffim 
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- £ Ut±T\ A-e*>«^^^T» 

«ic*jv^-co. 1^10. oGP»a«t*5:i# 
v\ ttftflffitil 5 flfltoWtW o . l G P a £T0 

312 
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[0 0 9 4] Hie. ±E 

BP%, ±x6bfcrt<. #IUM5T?ttu WBRSrJ&fc-*" 
«*«» JB 5 «r 5 t * K 4&£.Xf'*>"7l 

[00 9 5] JEfc, *jt»«K****«»JB 5 Otm 

H0¥*flcim 1 3 jcsh-sssim * ahwms**»&. 

[0 0 9 6] 
[*2] 



No 










1 




-5 5°C/ 


4 5 


>i aoo 


2 




1 2 5°C 


45 


>1 000 


3 


fitL* 1 




20. 


^ 100 


4 






20 


>1 000 



* 1 ; y>V?< KB 

* 2 : 7>9~?4>\>M. 

2 * 5 K» ^IfPl5itt?7y^ 

T?7pm* s ^-t-2> (No. 3) ©KJfc^T, J&^iUfnJl 
5#*>S#* (No. I*5«fctf2) 

fgmisX'T^y— 7 4As^9to&&38to (No. 4) t 

fltfrft 5 tfST V^-7 /W t R4» • tfUB *:* <-T 

[009 7] &*5, H*.tfJ&fc«?P* 5 ©W(4, IS* 

<Sfoii^x^l^© ; S-xs^»*^^^ STma x 

5l]jimgT m a x t 5 ©TO©^f 7 

st g*j«t^S!jaSTiTit ©F«iic^©H#^a* (- 

r-, 

[0 0 9 8] ^©S^l-o^T, ^©g&£0 2 2 ~m 



2 4 Srffl^-CRW-t"*. 02 2 (a) % (b) , *5<fctf 
02 3 (a) , (b) , (c) tt, 5««©*mA, 
B, C, D, E©»ftft*»tt 

(TMA) mmm) t^t^77tfc5, 
[0099]H122 (a) fc*i"*mAtt, ^IttaST 
m-ad5, 7"t3-fe^tp*«a^M*Tma x (350t 

e«) Et±t*t5»?mt^**. bp^»^ 022 

(a) t/ftWlt 7°D-fe^tpft«5lJiiiaSTma x 

40 fc5Wefc5. 0 2 2 (b) l^tWBIl Ml 
| Tm -b:5\ 7'D-fe^tftiS5iJiS?aSTma x £9 t 

W"C% ^E?aSt4*^Tm-a^Tma x, Tm-b 
<TmaxT?fc5« «ot, 0 2 2 (b) K^-H^tf 

o ^ + -Qmmnwffi * s ® - s t v n 5 Pp^s* 5 fe s fc«>fc 

L, H12 2 (a) l:itS«WAT!li, 
Tm-a>Tmaxtfe5H. ^n-fe^«t»-eW»r^fi 

60 "tj^^o 
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[oioo]. BroiMMmoa** ra^tsHfcfc© 

<1STi-5o ^wt?, ^IQSWCtt, 02 2 (a) fc^ 
Ut^n-fc^fiftfcl-*::* t?3i«<g;T © H JH ft: L 

[oioi] aa-f «jRW{ktt*twsr{e 

flMkjgS^o-fe^SJttt (J»©*8-' 14* if) 

[0102] ap*>» jstfj»frJB 5 1 vxfgmmmm<o 

<Mtf Tg»J:l«BI»aUtTm*rSia:Ufc7 f o-t^ll* 
icfcoTV***:** SUEtiTOIUBttftv*. flit 

*l4^i"Lt>3H<f4*iV\ U*»U tttt 
je©«gf{Siittfc^&8&PLfc!», $tm<Z>Bft (Qfl 

«n>ratt«j|©i7=^*iMEi-6. 

0, ?&W4#rji§£M;frt-?>i:. (i) «gus©*^s 

>6Si#*U fKKR8 0*iE;MHPk (2) MOTttttft? 
tffeW8 0^0RN'^9i&&, (3) ApRffifcifi 

[0 10 311212 3(a). (b), ( c ) td^l"**** 
BMSiTin«:fcfcfcV\ HI 2 3 (a) »C*1"»«8{btt««- 



.20 

STm» x iBWlt*t5tf»tJb5. El 2 3 

(b) ic^tWDL 023 (c) \c*-$-mmitmt 

448, rr-C^5IH^i:tt±2 0 < C@«T?fc5„ 
[0104] 023 (a) ~ (c) lC?jrf\ &ftC~E 

Brttigrbfcv^ Tg«<> a>oTggJl±©j»3I 

io #ic (a 2) ^t^WfE^ £BgI§©i£*-T?©g£ 

[0 10 5] ^©«t5^^@?0^5i^ffl-t-5W^i: 
{k14«flg-Cfeo-Cb^ffli-5ri:*s-ef 5. 

Jxfc^, b*U3 4fi^$n5o tfcfc, r©^ 
^©S^^^-Y K©SE9t-*5r 

30 SB&pttffrgM!. ^b§-B:5t©-e*)5fc*, #*©^ 

^»s©2«gisfe5^, w»o!>a*i»6>»3«a©*ipr 

ffittWDB Srttffl 5 w t U ^ i: tt« 5 * "C <> * 

^5fcft. ^Slicii^«5©ig?a^i|-t?fc«9, ■?:©*: 

40 Ltfc^Kli^:^. 

[0 1 0 6] ^< b^S5 3 4Sr^i"5r i:^c:oV^T 
14, ^©Tg^TmWl^i-fift^LftVV 
[0107] t: 5t\ ^Mtt^gSrMffl-rSS^', 

^StfS?r{fiffli-5fcfe. «a*ffi©*3o^7i:©ft^ 

■f U1>M<*V\ *|lffif!l^C*J^^T^■att©^ 
aUK8*ttffl-*-5«^^tt, «SlS8^ll^ffl$-&t>^S 
*JW. fiRJittf»»«^9y-^ (SPf) *58~2 0 
so (ca l/cm 3 ) 1 / 2 t?fc5'b©^»*L^. J: 9 =R-# 



(15) 
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m^t. '>fc < t t>JK»*T 5 YMtW* L < !4 5 ~ 8 
SWT 5 Kfls*4#e < tt 5 ~ 8 R * 7 h >"ett* ^ 

©I7=**SMH-*. r©J:5ftl»^WMWB«rWtrf 
5 1 , ( l ) «Mlo«f icWB^tt* ttW 8 zm 

Hit, ^LT^fcftMiffttS**©^**'*' tVN5 
[0 10 8] **Bii:fc3ftllffll 8 £#£©** 

HR 8 ©Siffi t SrflMM - 5 r, 1 1> t? * 5 . 

[Olio] t: ?>-e, j&aaffnBflitt*** u-c©*KB * 

0 0*0^6. 2 5 Otf-CiOfciDSrfflV^W 5 !* UV\ 
[0111] 3Elw, ftffc* 05*»»«»*I8«) © 

[0112] Afl*jfctt» fcttmnmmw&t lx<db 

T, *Mf?XimM& (Tg) i5l5 0tS4 0 0t 

0 < C«±> tt>#tt<l±Tgi5 2 0 0tyitfe5. 

[0113] 40 O'CSrSHx-S 1 , ©fe# 
6$©!)©, ttot>$«WS^i Wt - 4 00 
WFt bfc„ *fc, 15 0*C6A±t UfcS**®2 

5, jo 40*111 2 6 l^^-To 

[0 114] E)2 5t4, ^/ty^rtfc*©*'***^ 

#7 ^^tas^isv if ? 7 tx * * ^ 1 N ° 

[0 115] ^(4, 0 2 6 5 fc, **y91* 

9, *©stta*/i,*-as!tofc£*>9 . mm^mm-t 
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as, */-*y*i&7m> wiSttfljuHrt-s. tto'C* 

[0 116] ftot^ 1212 5/6>5>^5«t5^. 
8 0^JW±T?fcfrtf#5 £*©*>©**&& 200t 
[0 117] j£t-> 7°n-fe^.4 1 "CO^}Ktl'' l 5Sl^a : '^ 

(#m: 2 o*csac ) i»&^pir^ , t , o**» 

«Tmax4l?0#tf»*IMt (H^SS*) £ (a (T) 
X A T) #1 o%S*«T-C*>3rfc*Sfi*UV\ ' &tv 
jS^MfPJi 5 ©Jcffit^ < 1 1» 5 0 0 /x mSI 

C(^CuW i ftif-c-c#xv**Ell4*»*sn. 

©J: 5 fcHftftfcWfci - ****^ KffiolWSMHfci T 
WSSft^C 2 0 0 p p m/r£AT-efc5 w t #3* U 

, [0 1 18] fcJb\ H2 4Kl*-t*»P» Qf*^ ^ ad> 

(Sta*) 2 (« (T) XAT) *S1 0%«±i:**fc 

[0 119] «*afflUB*t»©*tt«[Sr#*U 
T, ^*.tf*ifi»«il6©*t»©BMki*WSr*<"*-5# 

[0120] bp*>, fcjitmmmttPrt lx«>k*iw& 
«-e©isu»)»«* (ai) ^4/^$v^^5if»*bv\ A* 

73«§fD® 5 «-»©IMHRft*©tBiatt: 3 p p m~ 3 0 0 
p pm©fiSH-efe5rta5a*LV\ J:«9#*L<fi3 
ppm~20 0 ppm©®itfet), *ta*U*MH 
BSftgt« 3ppm~150pp mWteffl'efeSo 

[0121] fS^ifnliWt ur©»ia* 
wtij:«fti4Wt«^f> mrmm& (t<d 

so (41*13 5 ox^u±xh^^tamt.L\'\ tfy*&®WL 
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i o%?K^ki- h y t>i»*®m^<D 2 4^raw±<Dgg5 

v\ Mlttt |gflfg/-<7>-*- (SPD 

tfS8~20 (cal/cm3) 1 /2 fe&S r&OTS 
Ur\ JS^iSgfoiS 5 ffl*^-* uS^Kfto**©^*: 

I>\ J:9*#»fcv^5fc» WWt^^^-* (SP 

[0 12 2] ^tV^CDS^ntt^W^W^+^t 

JK«fitfco«jS!0»e>»*K*»'^i: , t>*>*. ^Wi- 
tt, rnfcOWttifttSlfffa^ 
art $rfefrtt£tt& bfc±T% jfcfcttftJl 5 ffl©*ffi- * 

[0 12 3] St±ttWLfc£#»frJBfflWP|.fc LT©lf& 

"IlttWis J; «S« t Ltd 
[0124] _t!E>FiJ# LfcttIB© 5 5 K*S#*r* 

#£Jl*©Jirfr^*Lfc»##fc5»ai^»*» ilMMft 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a semiconductor device, enabling 
the flip-chip connection not needing the underfill. 
SOLUTION: The semiconductor device comprises a semiconductor 
element having a plurality of circuit electrodes and a circuit surface 
covered with a protective film, a stress relaxing layer which is formed 
on the protective film of the semiconductor element circuit surface with 
the circuit electrodes exposed and made of a cured thermoplastic resin 
with slopes at the edges, a wiring layer of a plurality of wirings which are 
connected respectively to the circuit electrodes and electrically 
conductively laid from the circuit electrodes to desired spots on the 
stress relaxing layer via the edges of this layer, a surface protective film 
thereon and outer connection terminals. 




>pt>r\. 



LEGAL STATUS 

[Date of request for examination] 1 8.07.2003 

[Date of sending the examiner's decision of rejection] 



[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . x . . . 

[Claim 1] The semiconductor device which has the circuit side with which two or more c.rcu.t electrodes 
were arranged and the protective coat was covered, The stress relaxation layer which consisted of 
thermoplastics which was made to expose said circuit electrode, was formed on the protectee coat of 
the circuit side of this semiconductor device, and was hardened, and formed the .ncl.nat.on .n the edge 
section The wiring layer which consists of two or more wiring which is connected to each of sa.d c.rcurt 
electrode and arranged from this circuit electrode by being connected electrically to the part of a 
request of the front face of a stress relaxation layer through the edge section of said stress relaxat.on 
layer The semiconductor device characterized by having had the surface protective coat wh.ch was 
made to expose each predetermined part of two or more wiring which can be set on the front face of 
said stress relaxation layer, and covered the front face of said wiring layer, and the external connecfon 
terminal which joined and formed the bump in each predetermined part of said exposed w.nng of two or 
more, and being constituted. 

[Claim 2] The semiconductor device according to claim 1 characterized by swelling to the periphery 
connected with the inclination edge section of said stress relaxation layer, forming a part, bending in sa.d 
wiring on it and forming a part. 

[Claim 3] The semiconductor device according to claim 1 or 2 characterized by constituting the melting 
temperature Tm of the thermoplastics which said stress relaxation layer hardened above the highest 
attainment temperature Tmax at the time of forming said wiring layer and a surface protective coat. 
[Claim 4] The semiconductor device according to claim 1 or 2 with which melting temperature Tm of the 
thermoplastics which said stress relaxation layer hardened is characterized by being constituted above 
350 degrees C. 

[Claim 5] The semiconductor device according to claim 1 or 2 with which glass trans.t.on temperature 
Tg of the thermoplastics which said stress relaxation layer hardened is characterized by being 
constituted in 150 degrees C - 400 degrees C. 

[Claim 6] The semiconductor device according to claim 1 or 2 with which coefficient of l.near expans.on 
of the thermoplastics which said stress relaxation layer hardened is characterized by consisting of 
degrees C in 200 ppm /or less. 

[Claim 7] The semiconductor device according to claim 1 or 2 characterized by the thickness of sa.d 
stress relaxation layer being about 35 micrometers - about 150 micrometers. 

[Claim 8] The semiconductor device according to claim 1 or 2 characterized by consisting ofpoly.rn.de, 
a polyamide, polyamidoimide. epoxy, a phenol, or silicone at least as thermoplastics which said stress 
relaxation layer hardened. 

[Claim 9] The semiconductor device according to claim 1 or 2 characterized by consistmg of morgan.c 
film and organic film locally formed on it as a protective coat formed in said semiconductor dev.ce. 
[Claim 10] It is the semiconductor device according to claim 1 or 2 characterized by forming the edge 
section of said stress relaxation layer for wiring width efface about signal wiring at least more thickly 
than the flat part of a stress relaxation layer in said wiring layer. 

[Claim 11] Said wiring layer is a semiconductor device according to claim 1 or 2 characterized by 
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consisting of an electric supply membrane layer stuck to the front face of said stress relaxation layer, 
and a plating membrane layer. 

[Claim 12] The semiconductor device which has the circuit side with which two or more circuit 
electrodes were arranged and the protective coat was covered, The stress relaxation layer which was 
made to expose said circuit electrode, was formed on the protective coat of the circuit side of this 
semiconductor device, and glass transition temperature Tg consisted of hardened resin which is the 
range of 150 degrees C - 400 degrees C, and formed the inclination in the edge section, The wiring layer 
which consists of two or more wiring which is connected to each of said circuit electrode and arranged 
from this circuit electrode by being connected electrically to the part of a request of the front face of a 
stress relaxation layer through the edge section of said stress relaxation layer, The semiconductor 
device characterized by having had the surface protective coat which was made to expose each 
predetermined part of two or more wiring which can be set on the front face of said stress relaxation 
layer, and covered the front face of said wiring layer, and the external connection terminal which joined 
and formed the bump in each predetermined part of said exposed wiring of two or more, and being 
constituted. 

[Claim 13] The semiconductor device according to claim 12 characterized by the thickness of said 
stress relaxation layer being about 35 micrometers - about 150 micrometers. 

[Claim 14] The semiconductor device mounting structure characterized by mounting in this circuit board 
and constituting by joining an external connection terminal [ in / for any of claims 1-13, or the 
semiconductor device indicated by one / this semiconductor device ] to the electrode formed in the 
circuit board. 

[Claim 15] The wafer production process which manufactures the wafer with which two or more 
semiconductor devices which have the circuit side where two or more circuit electrodes were arranged 
were arranged, So that said circuit electrode may be exposed on the protective coat in the wafer 
condition formed with the protective coat formation process which forms a protective coat on the 
circuit side of each semiconductor device in the wafer condition manufactured in this wafer production 
process, and this protective coat formation process The stress relaxation layer formation process which 
prints the stress relaxation layer which has an inclination for a thermoplastics paste in the edge section 
using mask printing, is made to harden the this printed stress relaxation layer, and is formed on said 
protective coat, The wiring layer formation process which forms the wiring layer which consists of two 
or more wiring arranged by being connected electrically to the part of a request of the front face of a 
stress relaxation layer through the edge section of the stress relaxation layer which was connected to 
each of the circuit electrode in said wafer condition, and was formed with said stress relaxation layer 
formation process from this circuit electrode, The surface protective coat formation process which is 
made to expose each predetermined part of two or more wiring which can set the front face of the 
wiring layer in the wafer condition formed with this wiring layer formation process on the front face of 
said stress relaxation layer, and is covered with a surface protective coat, The manufacture approach of 
the semiconductor device characterized by having the external connection terminal formation process 
which joins and forms a bump in each predetermined part of two or more wiring exposed in said wafer 
condition, and the cutting process which cuts from a wafer condition in a desired unit, and obtains a 
semiconductor device. 

[Claim 16] Said wiring layer formation process is the manufacture approach of the semiconductor device 
according to claim 15 characterized by having a spatter membrane formation process and a plating 
membrane formation process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which makes flip chip bonding 

possible, and its manufacture approach list at the semiconductor device mounting structure. 

[0002] 

[Description of the Prior Art] As a conventional technique of the semiconductor device which makes flip 
chip bonding possible, the semiconductor device using under-filling is known as indicated by JP.11- 
1 1 1768.A (conventional technique 1). However, under-filling is carried out in order to prevent 
destruction of the connection resulting from distortion produced in the connection by generation of heat 
at the time of using the completed electric product etc., and in not carrying out, the technical problem 
that the connection life of a semiconductor device will become extremely short arises. 
[0003] Then, as a conventional technique of the semiconductor device which makes flip chip bonding 
possible, it is known for JP.1 1-54649.A (conventional technique 2) and JP.1 1-354560.A (conventional 
technique 3) without using under-filling. The semi-conductor substrate with which the semiconductor 
device is arranged by this conventional technique 2. and the component electrode which is arranged on 
the principal plane of this semi-conductor substrate, and is electrically connected to the above- 
mentioned semiconductor device, The elastic body layer which is formed on the principal plane of the 
above-mentioned semi-conductor substrate, and consists of an insulating spring material. Opening which 
removed the above-mentioned elastic body layer partially, and was formed so that the above-mentioned 
component electrode on the above-mentioned semi-conductor substrate might be exposed at least, The 
metal wiring layer which continued on the above-mentioned elastic body layer, extended continuously, 
and was formed from on the above-mentioned component electrode, It is prepared on the above- 
mentioned elastic body layer as this a part of metal wiring layer, and the semiconductor device equipped 
with the wrap surface protective coat is indicated to be an external electrode for performing electrical 
installation with an external instrument in the above-mentioned metal wiring layer. Furthermore, it is also 
indicated that a semi-conductor substrate is in the chip condition started from the wafer. Furthermore, 
it is indicated that it is desirable that it is 10-150 micrometers as for the thickness of the above- 
mentioned elastic body layer (low elastic-modulus layer), it is more desirable that there is 10- 
1000kg/mm in the range of 2 as for the elastic modulus (Young's modulus), and it is more desirable that 
it is in the range of 10-100 ppm/degree C as for the coefficient of linear expansion. Furthermore, as an 
ingredient of this elastic body layer, as insulating material film which has photosensitivity, polymers, such 
as for example, ester bond mold polyimide and acrylate system epoxy, are sufficient, it has a low elastic 
modulus and it is indicated that what is necessary is just insulation. Moreover, when using the insulating 
material which does not have photosensitivity, it is also indicated that the component electrode on a 
semi-conductor substrate can be exposed by mechanical processing by laser or the plasma or chemical 
processing of etching etc. 

[0004] Moreover, it is indicated that it is the same as that also of the conventional technique 3. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is not enough taken into consideration about the 
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point that it is going to prevent cutting of the wiring layer formed in the front face of an elastic body 

layer (stress relaxation layer) on the above-mentioned conventional techniques 2 and 3. 

[0006] The purpose of this invention is to provide with the semiconductor device mounting structure the 

semiconductor device which makes possible unnecessary flip chip bonding of under-filling which 

prevented cutting of a wiring layer and reduced defect occurrences that the above-mentioned technical 

problem should be solved, and its manufacture approach list. 

[0007] 

[Means for Solving the Problem] tn order to attain the above-mentioned purpose, this invention is 
constituted as a claim. 

[0008] Namely, the semiconductor device in which this invention has the circuit side with which two or 
more circuit electrodes were arranged and the protective coat was covered, The stress relaxation layer 
which consisted of thermoplastics which was made to expose said circuit electrode, was formed on the 
protective coat of the circuit side of this semiconductor device, and was hardened, and formed the 
inclination in the edge section, The wiring layer which consists of two or more wiring which is connected 
to each of said circuit electrode and arranged from this circuit electrode by being connected electrically 
to the part of a request of the front face of a stress relaxation layer through the edge section of said 
stress relaxation layer, It is the semiconductor device characterized by having had the surface 
protective coat which was made to expose each predetermined part of two or more wiring which can be 
set on the front face of said stress relaxation layer, and covered the front face of said wiring layer, and 
the external connection terminal which joined and formed the bump in each predetermined part of said 
exposed wiring of two or more, and being constituted. 

[0009] Moreover, this invention is characterized by swelling to the periphery connected with the 
inclination edge section of a stress relaxation layer, forming a part, bending in said wiring on it and 
forming a part in said semiconductor device. Thereby, cutting of wiring can be prevented. 
[0010] Moreover, this invention is characterized by constituting the melting temperature Tm of the 
thermoplastics which the stress relaxation layer hardened above the highest attainment temperature 
Tmax at the time of forming said wiring layer and a surface protective coat in said semiconductor device. 
[0011] Moreover, it is characterized by constituting the melting temperature Tm of the thermoplastics 
with which the stress relaxation layer hardened this invention in said semiconductor device above 350 
degrees C. 

[0012] Moreover, it is characterized by constituting the glass transition temperature Tg of the 
thermoplastics with which the stress relaxation layer hardened this invention in said semiconductor 
device in 1 50 degrees C - 400 degrees C. 

[0013] Moreover, it is characterized by the coefficient of linear expansion of the thermoplastics with 
which the stress relaxation layer hardened this invention in said semiconductor device consisting of 
degrees C in 200 ppm /or less. 

[0014] Moreover, this invention is characterized by the thickness of a stress relaxation layer being about 
35 micrometers - about 1 50 micrometers in said semiconductor device. 

[0015] Moreover, this invention is characterized by consisting of polyimide, a polyamide, polyamidoimide, 
epoxy. a phenol, or silicone at least in said semiconductor device as thermoplastics which the stress 
relaxation layer hardened. 

[0016] Moreover, this invention is characterized by consisting of inorganic film and organic film locally 
formed on it as a protective coat formed in the semiconductor device in said semiconductor device. 
[0017] Moreover, this invention is characterized by forming the edge section of said stress relaxation 
layer for wiring width of face more thickly than the flat part of a stress relaxation layer about signal 
wiring at least in the wiring layer of said semiconductor device. 

[0018] Moreover, this invention is characterized by a wiring layer consisting of an electric supply 
membrane layer stuck to the front face of said stress relaxation layer, and a plating membrane layer in 
said semiconductor device. 
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[0019] Moreover, the semiconductor device in which this invention has the circuit side with whxh two or 
more circuit electrodes were arranged and the protective coat was covered. The stress relaxat.on layer 
which was made to expose said circuit electrode, was formed on the protective coat of the c.rcu.t s.de 
of this semiconductor device, and glass transition temperature Tg consisted of hardened res.n wh.ch .s 
the range of 150 degrees C - 400 degrees C. and formed the inclination in the edge sect.on. The w.nng 
layer which consists of two or more wiring which is connected to each of said circu.t electrode and 
arranged from this circuit electrode by being connected electrically to the part of a request of the front 
face of a stress relaxation layer through the edge section of said stress relaxat.on layer. It .s the 
semiconductor device characterized by having had the surface protective coat wh.ch was made to 
expose each predetermined part of two or more wiring which can be set on the front face of sa.d stress 
relaxation layer, and covered the front face of said wiring layer, and the external connect.cn term.nal 
which joined and formed the bump in each predetermined part of said exposed wiring of two or more. 

and being constituted. . 
[0020] Moreover, this invention is the semiconductor device mount.ng structure characterized by 
mounting in this circuit board and constituting by joining an external connection term.nal [ m / for sa.d 
semiconductor device / this semiconductor device ] to the electrode formed in the c.rcu.t board. 
[0021] Moreover, the wafer production process which manufactures the wafer w.th wh.ch two or more 
semiconductor devices in which this invention has the circuit side where two or more c.rcu.t electrodes 
were arranged were arranged, So that said circuit electrode may be exposed on the protectee coat .n 
the wafer condition formed with the protective coat formation process which forms a protect.ve coat on 
the circuit side of each semiconductor device in the wafer condition manufactured m th.s wafer 
production process, and this protective coat formation process The stress relaxation layer format.on 
process which prints the stress relaxation layer which has an inclination for a thermoplast.es paste .n 
the edge section using mask printing, is made to harden the this printed stress relaxat.on layer, and ,s 
formed on said protective coat, The wiring layer formation process which forms the wmng layer wh.ch 
consists of two or more wiring arranged by being connected electrically to the part of a request of the 
front face of a stress relaxation layer through the edge section of the stress relaxat.on layer wh.ch was 
connected to each of the circuit electrode in said wafer condition, and was formed w.th sa.d stress 
relaxation layer formation process from this circuit electrode, The surface protective coat 
process which is made to expose each predetermined part of two or more wmng wh.ch can set the front 
face of the wiring layer in the wafer condition formed with this wiring layer format.cn process on the 
front face of said stress relaxation layer, and is covered with a surface protect.ve coat, t .s the 
manufacture approach of the semiconductor device characterized by having the external connect.cn 
terminal formation process which joins and forms a bump in each predetermined part of two or more 
wiring exposed in said wafer condition, and the cutting process which cuts from a wafer cond.t.on .n a 
desired unit, and obtains a semiconductor device. 

[0022] Moreover, this invention is characterized by a wiring layer formation process hav.ng a spatter 
membrane formation process and a plating membrane formation process in the manufacture approach of 
said semiconductor device. 

[0023] Moreover, this invention is characterized by containing an insulating part.cle m a thermoplast.es 
paste in the stress relaxation layer formation process of the manufacture approach of sa.d 

semiconductor device. , 
[0024] It becomes that it is possible to prevent that bend in wiring which a solvent w.ll evaporate, and 
becomes possible [ the thing which was made to be generated by mask printing, and wh.ch swell and 
maintains the configuration of a part (reservation) ]. consequently is formed on it, form a part and wmng 
is cut when heat hardening is carried out by using a thermoplastics ingredient as an mgred.ent of a 
stress-relaxation layer according to said configuration, as explained above. 

[0025] | . , ■ 

[Embodiment of the Invention] The gestalt of operation concerning this invenfon .s expla.ned us.ng a 



drawing. In addition, in ail drawings, in order that the same sign may have omitted the explanation which 
overlaps since the same part is shown and may give explanation easy, it has changed the proportion of 
each part with the actual condition. 

[0026] First, the structure of the semiconductor device concerning this invention is explained. Below, 
although it is collectively manufactured by many per wafer, in order to give explanation easy, a 
semiconductor device takes out the part and is explained. The fragmentary sectional view of the 
semiconductor device 1 3 applied to this invention at drawing 1 is shown. 

[0027] The wafer 9 with which the semiconductor circuit was formed is a wafer which ended the last 
process as used in the field of a semi-conductor production process, and is a thing before division 
cutting at many semiconductor devices 13. The aluminum pad (circuit electrode) 7 is formed in each 
semiconductor device 13. In the semiconductor device 13 of a conventional type, when storing in 
semiconductor packages, such as QFP (Quad FlatPackage), this aluminum pad 7 connects a golden wire 
etc., and it is used in order to realize a flow with the external terminal of a semiconductor package. The 
front face (circuit side) of a semiconductor device 13 in which the semiconductor circuit was formed is 
covered by the protective coat 8 except for the cutting section 24 at the time of cutting the wafer 9 
with which the aluminum pad (circuit electrode) 7 top and many semi-conductors were formed to the 
chip-like semiconductor device 13, and its circumference. This protective coat 8 is using the bipolar 
membrane which carried out the laminating of the organic compound insulator which consists of an 
organic material for the upper part of the insulating resin independence which consists of an inorganic 
material with a thickness of about 1-10 micrometers, or said inorganic insulator layer. When using this 
bipolar membrane, as for this organic film 40, it is desirable to use a photopolymer ingredient. When a 
photosensitive ingredient suitable as organic film 40 of a protective coat 8 is illustrated by this example, 
there are photosensitive polyimide, photosensitive benz-cyclo-butene, photosensitive poly benzoxazole, 
etc. In this example, the inorganic material, the organic materials, or such bipolar membrane of well- 
known common use can be used not only as this but as a protective coat. For example, SiN, Si02, etc. 
can be used as inorganic film 41. 

[0028] Moreover, although it does not matter even if it is formed so that the whole surface may be 
covered mostly, of course, as shown in drawing 17 , even if the organic film 40 is formed only in the field 
of the inorganic film 41 which becomes near the aluminum pad (circuit electrode) 7, it is not cared about, 
and as shown in drawing 18 , it may be formed only in two or more places of the arbitration of the front 
face of the inorganic film 41. Thus, by limiting the field of the organic film 40, the curvature of the wafer 
9 by the internal stress of a protective coat 8 is reduced, and it becomes advantageous in respect of 
the handling in a production process, focusing at the time of exposure, etc. In addition, in this example, 
the field near the aluminum pad 7 has pointed out the field from the edge of the aluminum pad 7 to 1mm 
of maximum distances. In addition, in drawing 17 and drawing 18 , although the organic film 40 around the 
aluminum pad 7 is formed in the continuation field, it may be formed in the field which became 
independent for each aluminum pad of every, respectively. Specifically, it becomes a field like drawing 
19 . In view of the pattern precision of the photopolymer used for this organic film 40, membranous 
internal stress, and the component property of this semiconductor device 13, it determines whether 
which gestalt of drawing 1 9 is used from drawing 17 . If an example of the component property said here 
is given, it has pointed out changing the level of the energy barrier in each active cell inside a 
component (transistor) according to the stress operation to this semiconductor device. 
[0029] On the above-mentioned protective coat 8, the stress relaxation layer 5 with a thickness 
[ concerning this example ] of 35-150 micrometers is formed alternatively. Although the thickness of the 
stress relaxation layer 5 is dependent on the size of a semiconductor device, the elastic modulus of a 
stress relaxation layer, semiconductor device thickness, etc. and cannot generally be ******(ed), the 
semiconductor device thickness generally used The place which conducted the stress simulation 
experiment with the bimetal model which is about 150-750 micrometers and consists of a 
semiconductor device and a stress relaxation layer formed in the front face, Since it turned out that 10- 
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200 micrometers is 35-150 micrometers desirable still more preferably, the thickness of the necessary 
stress relaxation layer 5 was formed in this thickness range in the example concern.ng th,s ; '™ent,on_ 
About 1/of thickness of this stress relaxation layer 5 is equivalent to about 20 to 1/5 th.ckness to he 
thickness of a semiconductor device. If the thickness of the stress relaxation layer 5 becomes smaller 
than 35 micrometers, desired stress relaxation cannot be obtained, and if the th.ckness of the stress 
relaxation layer 5 becomes thick exceeding 150 micrometers, the curvature of a wafer w. occur for the 
Interna, stress which stress relaxation layer 5 self ha, and it becomes easy to .^t* « 
fault in focus gap, a wiring formation process, etc. in an exposure process etc., and there .. a problem 

^t^ST^ relaxation layer 5 concerning this example is formed with the resin ingredient 
which has the elastic modulus of 0.1GPa(s) to 10GPa(s) in an elastic modulus (.t may be about 20 
degrees C.) sharply smaller than the semi-conductor wafer 9, for example, a room temperature 
especially the hardened thermoplastics ingredient. If it is the 

elastic modulus of this range, a reliable semiconductor device can be offered. That ,s, ,n the case of the 
stress relaxation layer of the elastic modulus which is less than 0.1 GPa. m case ,t becomes drfficu t to 
support the weight of the semiconductor device itself and it uses it as "TT^^s. 
easy to produce the problem that a property is not stabilized. On the other hand when the stress 
relaxation layer of the elastic modulus exceeding 10GPa is used, there ,s even a danger that the 
curvature of a wafer will occur for the interna, stress which stress re.axat.on layer 5 self has, w. 
become easy to generate the handling fault in focus gap, a wiring format.cn process, etc. ,n an exposure 
process etc.. and the fault that a wafer breaks further w.ll occur. 

[0031] Furthermore, the edge section of the stress relaxation layer 5 concern, ng th,s example has the 
nclination, and the average gradient is about 5 - 30%. In the case of the t..t angle 
an inclination becomes long too much and desired thickness is not obta.ned. For example .n order to 
consider as the thickness of 100 micrometers with the tilt angle of 3% of average grad.ents. deseed 
thickness will be obtained, if about 7mm cannot be found when the horizontal d.stance of 3mm ** .s 
need d and the edge section on either side is united. On the other hand, although it , safsfactory .n 
respect of horizontal distance when a tilt angle is 30% **. the danger that step coverage 
sufficient in the case of wiring formation will not be obtained is high. Espec.a.ly p.atmg res.st -s attached, 
there is no process margin in the process of the surrounding, exposure, and development, and spec.al 
skH^ a special technique is needed. When a tilt angle is sti.l larger, the so-caHed stress concentration 
effectiveness may act. stress may concentrate on the edge section, the incl.nat.on an open c.rcu.t of 
the wiring 4 for rewiring becomes easy to generate in the edge section as the result may appear, and a 
device special to wiring structure may be needed. ... K + u +Uo 

[0032] Since it is 50-micrometer thickness from the edge of the stress relaxat.cn layer 5 w.th the 
horizontal distance of 500 micrometers in the case of dj^wrngJl . an - era ^ ad ' ent '^ b ** ^ 
[0033] Furthermore, in order to form an electrode 3, for example, a bump pad, m the front face of the 
stress relaxation layer 5 concerning this example, it is necessary to connect w.th the alum.num pad 7 
w h the wiring 4 for rewiring formed with conductor, such as copper. That is the w.nng 4 for rew.nng .s 
formed with conductors, such as copper, and has connected, the aluminum pad (c,cu.t electrode) 7 and 
the electrode 3, for example, the bump pad, for forming terminals for external connect.on, such as a 
solder ball of the front face of the stress relaxation layer 5. Moreover, the bump pad 3 top may form the 
gilding 2 for preventing oxidation of the bump pad 3. The front face of a semiconductor dev.ce 13 .s 
covered by the surface protective coat 6 except for the cutting section 24 at the t.me of cutting the 
wafer 9 with which the bump pad 3 and many semi-conductors were formed to each sem.conductcr 

£o V 34] sLe it is closing by covering completely a protective coat 8 and the stress relaxation .ayer 5 by 
the surface protective coat 6. it prevents that a protective coat 8 and the stress relaxat.cn layer 5 
exfoliate from the front face of a wafer 9 in which the semiconductor device was formed, and .nvas.on of 
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foreign matters, such as ion which causes the performance degradation of a semi-conductor, cars also 
be mitigated. Moreover, since the protective coat 8, the stress relaxation layer 5, and the surface 
protective coat 6 are all retreating from the cutting section 24, in case they carry out cutting separation 
of the semiconductor device 1 3, they do not receive damage. 

[0035] As a surface protective coat 6, the various resin ingredients which have an electrical insulating 
characteristic can be used. Although it is desirable that it is a photosensitive ingredient since it is 
necessary to form a pattern, membranes may be formed by printing, for example using the ingredient 
corresponding to high precision printing of an ink jet etc. In addition, after carrying out solid formation of 
the insulator layer by the cheap methods of application, such as a curtain coat, a photolithography 
process may be used, and patterning of the etching resist may be formed and carried out, and 
membranes may be formed through the process of etching processing and resist exfoliation for the 
above-mentioned insulator layer using this resist pattern. 

[0036] Although various ingredients are usable in this example as such an ingredient, if some are 
illustrated, conversion triazole resin, conversion melamine resin, polyimide resin, etc. will be suitably 
used as (1) photosensitivity ingredient as polyamidoimide resin, polyimide resin, and a charge of (3) solid 
membrane formation material as an acrylic conversion photosensitivity epoxy resin, photosensitive 
polyimide resin, and a (2) ink-jet printing ingredient. If it illustrates still more concretely about a 
photosensitive ingredient, the photosensitive polyimide used for surface covering of a solder resist or a 
flexible printed circuit board used suitably will be suitably used as a surface protective coat 6 by the 
printed circuit board production process as a cheap photopolymer ingredient. On the other hand, as a 
charge of solid membrane formation material, photograph NISI) TM of Toray Industries, Inc. etc. is 
suitable, for example. In addition, the solder resist was used in this example. 
[0037] Furthermore, on the bump pad 3, the bump 1 for carrying out connection mounting of the 
semiconductor device 13 on the circuit board is formed. As for this bump 1, forming with a solder 
ingredient is common. A bump 1 becomes an external connection terminal here. 
[0038] The top view which omitted the bump 1 who originally exists the condition that the 
semiconductor device 13 shown by drawing 1 is continuously formed on the wafer showed to drawing 2 . 
The part shown by hatching in drawing 2 is the solder resist which is the surface protective coat 6. 
Moreover, it is formed in the condition that the stress relaxation layer 5 is formed in the shape of 
[ which rounded off the angle ] a rectangle, and gets down, and the cutting section 24 which is cutting at 
the time of separating each semiconductor device 13 exists between each semiconductor device 13. cut 
— it is desirable to be located in about 10-100 micrometers from the edge of ** 6, for example, a 
surface protective coat. If there is an inclination which becomes easy to induce a chipping and it 
becomes conversely longer than about 100 micrometers in case each semiconductor device will be 
separated, if shorter than about 10 micrometers, an effective area usable as a semiconductor device will 
decrease. Therefore, it is desirable to locate spacing with the surface protective layer 6 in about 10-100 
micrometers by this example as cut and carry out for the improvement in the yield of a semiconductor 
device 13. In addition, although not illustrated by the lower layer of the end of the wiring 4 for rewiring, 
the aluminum pad 7 exists in it. 

[0039] Thus, according to the structure of the semiconductor device concerning this invention, since 
the stress relaxation layer 5 exists between the wiring 4 for rewiring, and a wafer 9, a semiconductor 
device 13 is connected on the circuit board 14, and in case it operates, it becomes possible to distribute 
distortion by the heat which a bump 1 receives. For this reason, it becomes possible to prolong a 
connection life, without carrying out under-filling, even if it carries this semiconductor device 13 in the 
circuit board 14, as shown in drawing 21 . Moreover, since the stress relaxation layer 5 has the gently- 
sloping ramp, the wiring flection which turns into stress raisers in the middle of the wiring 4 for rewiring 
does not exist. 

[0040] An example of the production process of the semiconductor device 13 in this example is 
explained using drawing. By drawing 3 , drawing 4 explains the sixth process from the fourth process, 
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and drawing 5 explains the ninth process for from the first process to the third process from the 
seventh process. In addition, also in which drawing, cross-section structure of the semiconductor device 
13 in this example is used as the sectional view which took out the part so that intelligibly. 
[0041] The first process: Manufacture at the same process as the conventional semiconductor device 
13 about the wafer 9 with which the semi-conductor whose aluminum pad 7 for external connection is 
formation ending was formed. Although the quality of the material of the pad for external connection was 
aluminum in the semiconductor device used by this example, an external connection pad may be copper. 
It is because wirebonding is not used as external connection, so it is not necessary to take into 
consideration the problem of the bonding nature which is easy to produce when an external connection 
pad is copper in this example. Since the electric resistance of wiring can be reduced if an external 
connection pad is copper, it is desirable also from a viewpoint of the improvement in an electrical 
property of a semiconductor device. 

[0042] The second process: Form a protective coat 8 if needed. A protective coat 8 may already be 
formed in the so-called last process in a semi-conductor production process using an inorganic material, 
and also on an inorganic material, an organic material may be used for it and it may form it in piles. In 
the gestalt of this operation, on the silicon dioxide formed of the silicon nitride formed by the insulator 
layer which consists of an inorganic material formed at the so-called last process in a semi-conductor 
process, for example, a CVD method etc., a tetra-ethoxy silane. etc., or the insulator layer which 
consists of those bipolar membrane, the photosensitive polyimide which is an organic material is applied 
and the protective coat 8 with a thickness of about 6 micrometers is formed by exposing, developing 
and hardening this. Thereby, a protective coat 8 is formed on the wafer 9 with which the semi- 
conductor was formed. Although thickness of a protective coat 8 was set to about 6 micrometers in this 
example, necessary thickness changes with classes of the semiconductor device concerned, and the 
range is set to about 1-10 micrometers. In addition, like the surface protective coat 6 shown in drawing 
2 although it does not matter even if it is formed so that the whole surface may be covered mostly, of 
course, as shown in drawing 17 - drawing 19 . even if the organic film 40 is formed only in the field of 
the inorganic film 41 which becomes near the aluminum pad 7. it is not cared about. In the case of the 
insulator layer 8 which consists only of an inorganic material, the range of thickness is set to about 3 
micrometers or less. Moreover, poly benzoxazole. poly benz-cyclo-butene, the poly quinoline. poly 
FOSUFAZEN, etc. can be used besides the photosensitive polyimide used by this example. In addition. 
drawing 17 (b), drawing 18 (b), and drawing 19 show the chip field 10. 

[0043] The third process: Carry out printing spreading of a paste-like polyimide ingredient, especially the 
paste-like thermoplasticity polyimide ingredient in the formation schedule part of the stress relaxation 
layer 5, and make it harden by heating this after that. Thereby, the stress relaxation layer 5 concerning 
this example is formed on a protective coat 8 by about (preferably about 35-150 micrometers) 10-200- 
micrometer thickness. 

[0044] The fourth process: Use the reverse pattern 17 of wiring and form a photoresist, after forming 
the electric supply film (for example, it consists of a Cr thin film and a Cu thin film) 16 for using for 
electroplating by approaches, such as a spatter. 

[0045] The fifth process: Perform electroplating using this electric supply film 16 and the reverse 
pattern 17 of wiring, and perform formation of the wiring 4 for rewiring, and the bump pad 3. Moreover, 
wiring 4 for rewiring is made into multilayer structure by repeating electroplating if needed. 
[0046] The sixth process: Etching processing removes the reverse pattern 17 of wiring which consists of 
a photoresist, and the electric supply film 16 of electroplating. 

[0047] The seventh process: Form the surface protective coat 6 using a solder resist. And non- 
electrolyzed gilding 2 is performed on the maximum front face of the bump pad 3 using this pattern. 
[0048] The eighth process: On the bump pad 3, connect a solder ball to the bump pad 3 by carrying and 
heating a solder ball with flux, and form a bump 1. 

[0049] The ninth process: By cutting the cutting section 24 of the wafer 9 with which the semi- 
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conductor was formed with a wafer dicing technique, as shown in drawing 21 , the semiconductor device 
13 which can carry out connection mounting will be completed to the circuit board 14. 
[0050] Below, it attaches by the eighth process from the third above-mentioned process, and explains 
to a detail. 

[0051] First, the third process is explained concretely. Since it was necessary to make it about 
(preferably about 35-150 micrometers) 10-200-micrometer thickness, the stress relaxation layer 5 
concerning this example was formed by printing. The thing of the same structure as the mask for 
printing used by soldering paste printing to a printed wired board etc. as a mask 30 used for printing is 
usable. For example, as shown in drawing 6 , the metal mask of the gestalt which stuck the stencil 25 
made from a nickel alloy on the frame 27 through the resin sheet 26 can be used. Since a paste is damp 
and about 50 micrometers of pattern openings 28 of the mask 30 for printing spread after printing, you 
may make it manufacture them the part and smallness which expected it. Paste printing sticks the mask 
30 for printing, and the pattern of the wafer 9 with which the semi-conductor was formed, where 
alignment is carried out, as shown in drawing 7 , it is in the condition, it is that a squeegee 32 moves in a 
stencil 25 top, and pattern opening 28 fills up with a paste 31, it is raising the mask 30 for printing 
relatively after that to the wafer 9 with which the semi-conductor's was formed, and the so-called 
contact printing which prints performs. In addition, adhesion of the wafer 9 said here and the mask 30 
for printing does not necessarily mean completely losing a clearance among both. Since the protective 
coat 8 is already partially formed on the wafer 9. it is because it is difficult practically to stick the 
printing mask 30 without a clearance on this. At this example, it printed on printing conditions from 
which the clearance between a wafer 9 and the mask 30 for printing is set to about 0-100 micrometers. 
In addition, the whole squeegee side of the mask 30 for printing is coated with the first squeegee with a 
paste 31, the pattern opening 28 of the mask for printing is filled up with the second squeegee after that, 
and an excessive paste is removed. Then, there is also the printing approach of raising the mask 30 for 
printing relatively to the wafer 9 with which the semi-conductor was formed. You may make it go up, 
although you may make it go up perpendicularly as shown in drawing 8 in case the printing mask 30 is 
relatively raised to a wafer 9, moving so that it may have a tilt angle relatively. By giving a tilt angle, a 
version detached building angle in case the printing mask 30 separates from a wafer 9 tends to become 
homogeneity in a wafer side. Moreover, the printing mask 30 will separate from one edge of a wafer 9 
toward the other end, at the moment of the last of a version detached building when a version omission 
tends to become unstable, will be performed in a field without a semiconductor device, and becomes 
advantageous also in respect of the improvement in the yield. Furthermore, when performing continuous 
printing to two or more sheet wafer 9 using the same printing machine, it is good to insert the process 
which wipes the background of the mask version with proper timing. For example, in this example, when 
ten-sheet continuation printing was carried out, the background of the mask version was cleaned once, 
and printing of the 1 1th sheet was performed after an appropriate time. As for the timing of cleaning of a 
mask background, a count, and its approach, accommodation is needed suitably with the viscosity and 
solid content concentration of a paste ingredient, the amount of fillers, etc. 

[0052] The paste pattern 33 hardens by heating gradually the wafer 9 with which the semi-conductor 
with which printing spreading of the paste pattern 33 was carried out succeedingly was formed using a 
hot plate or a heating furnace, and the stress relaxation layer 5 is formed. 

[0053] The ingredient for formation of the stress relaxation layer 5 currently used here is paste-like 
polyimide, and can be hardened by heating, after printing spreading is carried out on a protective coat 8. 
Moreover, the polyimide of the shape of this paste consists of a minute particle of the polyimide of a 
large number distributed the precursor of polyimide, a solvent, and in it. As a particle, it is specifically 
about 1-2 micrometers in mean particle diameter, and the minute particle which has the particle size 
distribution from which a maximum grain size is set to about 10 micrometers was used. Since the 
precursor of the polyimide used for this example will serve as the same ingredient as the minute particle 
of polyimide if it is hardened, when paste-like polyimide hardens, the uniform stress relaxation layer 5 
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which consists of one kind of ingredient will be formed. In this example, although polyimide was used as 
a stress relaxation stratification ingredient, it is also possible to use amide imide resin, ester imide resin, 
ether imide resin, silicone resin, acrylic resin, polyester resin, the resin that denaturalized these with the 
gestalt of this operation in addition to polyimide. When using resin other than polyimide, it is desirable to 
give conversion to a resin presentation so that processing which gives compatibility to the above- 
mentioned polyimide minute particle front face may be performed or compatibility with the above- 
mentioned polyimide minute particle may be improved. 

[0054] In the resin which has imide association among the resin which carried out [ above-mentioned ] 
listing, for example, polyimide, amide imide, ester imide, and ether imide, it excels in a heat mechanical 
property, for example, the reinforcement in an elevated temperature etc., thanks to the firm frame by 
imide association, and ****** of the plating electric supply film formation approach for wiring spreads as 
the result. For example, the plating electric supply film formation approach accompanied by high 
temperature processing, such as a spatter, can be chosen. When it is resin with the part condensed in 
association other than imide association, such as silicone resin, acrylic resin, polyester resin, amide 
imide, ester imide, and ether imide, although a heat mechanical characteristic is inferior a little, it may be 
advantageous in respect of workability, a resin price, etc. For example, by polyester imide resin, 
generally, since curing temperature is lower than polyimide, it is easy to treat. In the gestalt of this 
operation, a component property, a price, a heat mechanical characteristic, etc. are synthetically taken 
into consideration out of these resin, and these resin is used properly suitably. 

[0055] Since it becomes possible to adjust the visco-elastic property of an ingredient by distributing a 
polyimide minute particle into paste-like polyimide. the paste 31 excellent in printing nature can be used. 
Since it becomes possible to control the thixotropy property of a paste 31 by adjusting combination of a 
minute particle, a printing property is improvable by combining with adjustment of viscosity. Moreover, 
whenever [ tilt-angle / of the stress relaxation layer 5 ] can also be adjusted. 

[0056] As for the thixotropy property of a paste 31 suitable at this example, it is desirable for the so- 
called thixotropy index for which it asked from the ratio of the viscosity in engine-speed 1rpm measured 
using the rotational viscometer and the viscosity in engine-speed 10rpm to be in the range of 2.0 to 3.0. 
In addition, when it is the paste with which temperature dependence appears in a thixotropy index, high 
results will be acquired if it prints in a temperature field in which a thixotropy index becomes the range 
of 2.0 to 3.0. 

[0057] After carrying out heat hardening of the polyimide of the shape of a printed paste, as shown in 
drawing 9 , the stress relaxation layer 5 which has the cross-section configuration which consists of a 
ramp 35 and a flat part 36 is formed on a wafer 9. Thus, although it may swell at the place of 200-1000 
micrometers and a part 34 may exist from the edge section of the stress relaxation layer 5 if the stress 
relaxation layer 5 is formed by printing, about the location of this swelling part 34. and the existence of 
existence, the presentation of paste-like polyimide is adjusted, or it is changing the various conditions in 
connection with printing, and becomes to some extent controllable. 

[0058] In addition, as various conditions in connection with printing in this case. **, such as metal mask 
thickness, a squeegee rate, the squeegee quality of the material, a squeegee include angle, squeegee ** 
(printing pressure), a version detached building rate, temperature of the wafer at the time of printing, 
and humidity of a printing environment, are raised. 

[0059] Although the above-mentioned printing conditions can attain control of the height of the above- 
mentioned swelling part 34, or a configuration, there is also an approach by the structural adjustment of 
a protective layer 8 as the other control approaches. For example, if the formation field of the organic 
layer 40 of a protective coat 8 is limited only near the pad 7 as shown in drawing 36, it is easy to make 
the stress relaxation layer 5 of the part equivalent to the organic layer 40 upper part heaped up. 
[0060] Furthermore, as shown in drawing 1 , when it swells in the stress relaxation layer 5 and a part 34 
is formed positively, the deflection part of wiring 4 can be formed, it becomes the structure which is 
easy to absorb the stress by thermal expansion etc. by this, and an open circuit of wiring 4 can be 
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prevented more. It is desirabfe that about 25 micrometers of swelling parts 34 which have height of 
about 7-12 micrometers desirably are specifically formed at the maximum to the average thickness of 
the stress relaxation layer 5. If it is top-most vertices of this level, it can form enough by the mask 
printing 30. For example, if a radius assumes this swelling section 34 to be the shape of a semi- 
cylindrical shape which is 10 micrometers, the die length of the half-arc of the swelling section 34 is set 
to (2x3.14x10 micrometers) / 2= 31.4 micrometers, and the redundancy die length of wiring 4 will be set 
to 42.8 micrometers when it forms in every one both sides of 31.4micrometer- 

10micrometer=21.4micrometer and the stress relaxation layer 5 about the one swelling section. Thus, 
since the redundancy section can be prepared in wiring 4, the thermal stress which acts on wiring 
structure and the soldered joint section is eased, therefore reliable wiring structure can be offered. 
[0061] In addition, it asks for the necessary thickness of this swelling section 34 from the experiment 
and simulation which took into consideration the thickness of the stress relaxation layer 5 and an elastic 
modulus, the size of a semiconductor device 13, the power consumption of a semiconductor device, the 
physical-properties value of the circuit board 14 in which a semiconductor device is carried, etc. In this 
example, set the diagonal die length of a semiconductor device 13 to Lmm, and the difference of the 
coefficient of linear expansion of a semiconductor device 13 and the circuit board 14 in which it is 
carried For example, 15 ppm/degree C If the maximum temperature requirement produced by ON/OFF 
under the substrate loading process of a semiconductor device 13 - actuation carries out to 200-degree 
Centigrade The maximum heat deformation which the wiring section receives [ a substrate mounting 
article ] by use by the real operating environment serves as 1 5(ppm/degree C) xl_/2(mm) x200 (degree- 
C) =0.001 5xLmm. Therefore, when there was redundancy die length required of the above-mentioned 
swelling section 34 a 0.002xLmm grade, I thought that it was enough. It swells from this count, the 
section 34 is approximated by the shape of a semi-cylindrical shape, and it was made for the height of 
that swelling part to be settled in L/2000 mm-L / the range of about 500mm to the average thickness 
of the stress relaxation layer 5 in this example. 

[0062] By the way, the resin of the shape of a paste printed especially so that it may specifically 
mention later When heat hardening is carried out in the case of thermoplastics, a solvent will evaporate. 
It was able to check by experiment that it became possible to prevent that bend in the wiring 4 which 
becomes possible [ the thing which was made to be generated by mask printing, and which swell and 
maintains the configuration of a part 34 (reservation) ], consequently is formed on it, form a part, and 
wiring 4 is cut. 

[0063] On the contrary, when the resin of the shape of a printed paste carries out heat, hardening in the 
case of thermosetting resin so that it may mention later, it becomes difficult to bend in the wiring 4 
which is in the inclination which was produced by mask printing, and which it will swell and the part 34 
will not fuse, consequently is formed on it by the relation which this resin fuses and hardens, and to 
form a part. 

[0064] When the thickness of the needed stress relaxation layer 5 is not formed by one printing and 
heat hardening, thickness predetermined by repeating printing and hardening of an ingredient two or 
more times can be obtained. For example, when a metal mask with a thickness of 65 micrometers is 
used using the paste 31 of 30 - 40% of solid content concentration, about 50 micrometers can be 
obtained as thickness after hardening by two printings. Moreover, especially about the bump 1 stationed 
in the part which distortion tends to concentrate when a semiconductor device 1 3 is connected to the 
circuit board 14, it is limiting only to the stress relaxation layer 5 of the corresponding part, and thick- 
film-izing thickness, and concentration of distortion can also be eased, for this reason — being alike 
for example, what is necessary is just to print multiple times using a different metal mask from what 
used paste-like polyimide by the 1 st printing to the wafer 9 top with which the semi-conductor was 
formed The thickness of the stress relaxation layer 5 can also be partially changed by adjusting the 
structure of the protective layer 8 in directly under [ which a strain tends to concentrate / of a bump ] 
as the 2nd approach, for example, — if the inorganic layer 41 which consists the structure of a 
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protective coat 8 only of inorganic film directly under the correspond,^ bump 1 is used and ,t ,s 
inorganic and an organic compound layer in other fields - low - thickness of the elastiaty stress 
relaxation layer 5 can be thickened by the thickness of an organic layer d.rectly under th,s bump. 
0065] In addition, it is not necessary to necessarily have a particle in the stress relaxat.cn layer 5. and 
even when not distributing a particle during a paste, minimum viacoelastic property reared for pnntmg 
Should just be secured However, when not distributing a minute particle dunng a paste, the margm of 
the various conditions in connection with printing may become extremely narrow. 
S Next, the fourth process is explained concretely. With the gestalt of this operation, wrnng 4 for 
ewiring wa made two-layer [ of electrolytic copper plating and electnc n.ckel 1 In addmon. the end of 
hiring 4 for rewiring may be used also [ pad / 3 / bump ]. Although here showed how copper and 
nickel form a conductor using electroplating, it is also possible to use nonelectrolytic plating. 
[0067] First, the electric supply film 16 for carrying cut electroplating ,s formed all over a sem,- 
conductor wafer. Here, although it was possible to have used vacuum evaporationo. non-electrolytic 
copPefplating, CVD. etc.. the bond strength with a protective layer 8 and the stress relaxation layer 5 
decked to use a strong spatter. As preti—t of a spatter, in order to secure the = 
bending pad 7 and wiring 4 conductor for rewiring, sputter etching was performed. As =P=«er *ilm ,n th,s 
example the multilayers of Cr (75nm - about 0.1 micrometersVCu (0.2 m.crometers - about 0.5 
" "meters) were formed. The function here of Cr is to secure adhesion wah the Cu and stress 
Taxation layer 5 grade which are located up and down, and the thicknesa has the desirable , nummum 
^maintains those adhesion. When the thicknesa of Cr becomes thick, membrane formation time 
^cun^ increase, in addition to the problem that productive efficiency falls, a protective layer 8 and 
the s£ss relaxation layer 5 will be put to the plasma of the high energy cond,t,on generated ,n a spatter 
lha.Tr over long duration, and there ia a danger that the ingredient which forms these layers w,U 
detetrate In addition, although necessary thicknesa is changed by the conditions of aputter etching 
and a spatter, the membraneous quality of Cr, etc.. it is 0.5 micrometers at the ma ™ *° ^ ™ * 
addition it replacea with Cr film used with the geatalt of th,a operation, and T, film, the T,/Pt film, and W 
can 2 be substituted. On the other hand, when the electrolytic copper plating and electnc ^mckel 
Zin whi J are performed at a next process are perfonmed. the minimum thickness of the thickness of 
setter Topper wWch thickness distribution of the plating film does not produce ,a dea.rab e, and « 
determines the thickness which doea not induce thickness distribution after also takmg into 
conjuration the amount of film decreases in acid washing performed as plating pretreatment. In the 
case of the copper thickness exceeding 1 micrometer, when thicknesa of spatter copper , a mad. th,ck 
beyond he need, apatter time amount beoomea long, in addition to the problem that productive 
eZency falla. long duration etching is not avoided in the caae of etching removal of the electnc ^supply 
fiL 16 carried out at a next process, but aide etching of the wiring 4 for rew,nng becomes large as the 
relJt By aimple count in etching the 1-micrometer electric supply film, also ,n w,nng. 2-m,crometer 
etching takes place on 1 micrometer of one side, and both aides. In actual production, smce carrymg out 
oter etching is generally performed so that the etching remainder of the electnc supply film may not 
occur when ZL t the 1-micrometer electric supply film, aide etching of about 5 micrometers of the 
S wiS be carried out If side etching beoomea large in this way. wiring resistance becomes large, or ,t 
„!l, become easy to induce an open circuit and will be easy to generate a problem ,n the v,ewpo,nt of 
the wiring engine performance. Therefore, the thickness of spatter copper ,a set ,n general to 1 

micrometer at the maximum. . . . 

BOea Next the reverse pattern configuration 1 7 of the wiring 4 for rew,r,ng ,a formed us.ng a res,st 
using a phot lithography technique. The thicknesa of the resiat in the edge secfon of th, , ati-esa 
relaxation layer 5 ahown by B in drawing 4 becomes thick by the res,st wh,ch flowed out of the slant 
surface part compared with other locations. For thia reason, the negative mold is more desirable ,n order 
otecure resolution. As a resist, when a iiquetied resist is used, reel* : thickness Ws* ecome ^,n 
and there is an inclination for resist thickness to tend to become th.ck conversely. ,n the slant-face 
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iower part in the slant-face upper part of the edge section of the stress reiaxaticn byer 5 shewn by B 
in drawing 4 . Large development tolerance is needed for carrying out patterning of the resist from which 
thickness differs in the slant-face upper part and the slant-face lower part on the same same light 
exposure and development conditions. Generally, since the negative-mold sensitization property resist 
was larger than a positive type sensitization property resist, the development tolerance to thickness 
used the liquefied resist of a negative mold in this example. In addition, in using a film resist, since it 
does not generate, ****** in the slant-face upper and lower sides becomes usable also with a negative 
mold or a positive type, but since a slant surface part will be exposed from across and the real optical 
path length becomes long, if a negative mold is used also in this case, good results will be obtained in 
many cases. A negative mold is desirable especially when using a film resist with weak case where the 
inclination of the edge section of the stress relaxation layer 5 is large and breeching property. 
[0069] In this example, as shown in drawing 10 , the exposure mask 21 and the resist 22 stuck and the 
exposure machine of the type which has a clearance 20 in a part was used. The resolution limit in this 
exposure machine was about 10 micrometers in the case where the mask 21 for exposure and a resist 
22 stick. According to our experimental result, the clearance 20 between the exposure mask 21 lower 
parts and the relation of the wiring width of face to resolve came to be shown in Table 1. In addition, the 
value in Table 1 changes with the ratios of the optical system and the development conditions of an 
exposure machine, the sensibility of a resist, resist hardening conditions, and wiring width of face / 
wiring spacing etc. 

[0070] The experimental result shown in Table 1 is a value in case the ratio of wiring width of face / 
wiring spacing is 1.0. 
[0071] 
[Table 1] 
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Signs that a connection 23 and the bump putt 3 with the aluminum pad 7 are connected with the wiring 
4 for rewiring are shown in drawing 1 1 . In the case of the aligner used with the gestalt of this operation, 
since the clearance between the lower parts of the exposure mask which is the axis of abscissa of 
Table 1 supports the thickness of the stress relaxation layer 5 mostly, if the thickness of the stress 
relaxation layer 5 is 60 micrometers, for example, the width of face of wiring is resolvable to 25 
micrometers. Therefore, wiring 4 can also be carried out, being able to set wiring width of face of a 
signal line to 25 micrometers, and being able to use wiring width of face of a power source or a grand 
line as 40 micrometers. Moreover, it is also possible to make thick a part of the signal line, using wiring 
of a signal line as 25 micrometers. 

[0072] In addition, the wiring 4 for rewiring in near the ramp of the stress relaxation layer 5 is expanded 
and shown in drawing 12 . 

[0073] As mentioned above, since resist thickness served as an ununiformity near the edge section of 
the stress relaxation layer 5, there was an inclination which a underdevelopment tends to generate in 
the field. Signs that the underdevelopment has actually happened in the edge part of the stress 
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relaxation layer 5 are shown in drawing 13 . With the gestalt of this operation, it solved by improving a 
surroundings lump of a developer for this cure. When it illustrates more concretely, they are policies, 
such as changing a circuit pattern configuration, as shown in drawing 14 or drawing 15 . 
[0074] Drawing 14 shows the case where drawing 15 makes thick wiring width of face of only the edge 
part of the stress relaxation layer 5 with bad definition for the case where wiring width of face is made 
thick from the connection 23 with an aluminum pad to near the summit of the stress relaxation layer 5. 
In addition the wiring width efface in these drawing 14 and drawing 15 is determined in consideration of 
the resolving property shown in the thickness and Table 1 of the stress relaxation layer 5. How to 
cancel the development remainder by extending developing time as other solutions .s also considered. 
[0075] Moreover, since light diffracts in respect of a mask, it may originate in a clearance 20 existing 
under the exposure mask 21, and a definition fall and a pattern precision fall may take place. As a 
solution of this phenomenon, optical-system modification of (1) exposure machine, breeching nature 
amelioration of (2) resists, prebaking condition rationalization of (3) resists, (4) mult.stage exposure, etc. 
are raised. If one example is given about modification of the optical system of an exposure machine, the 
policy that NA value uses 0.2 or less or more 0.0001 exposure machine will be raised. The definition of a 
pattern and precision can be improved by combining suitably the device on the process of not only the 
example given here but well-known common use. 

[0076] Since the edge section of the stress relaxation layer 5 has the description on the structure 
which the stress produced by the difference in the physical-properties value of a wafer 9 and the stress 
relaxation layer 5 tends to concentrate, it can also prevent an open circuit effectively by making winng 
thick by the ramp of the stress relaxation layer 5. In addition, you may make it change the width of face 
of wiring by the power source / grand line 4b, and signal-line 4a, as it is necessary to not necessanly 
make no wiring into the same size for example, and is shown in drawing 16 . In this case, when an 
electric property is taken into consideration, it is desirable to make a power source / grand line 4b 
thicker than signal-line 4a generally. 

[0077] It is because the capacity component which wiring has by this increases and effect is done at 
the time of high-speed operation, when signal-line 4a is made thick. On the contrary, since the 
effectiveness that supply voltage is stabilized is expectable if a power source / grand line 4b .s made 
thick it is desirable rather. Therefore, it is desirable to consider as the pattern which made the edge 
circumference thick so that it may illustrate, and only the part which stress concentrates can be eased 
at worst about wiring 4for signals a. and to make a ramp thick uniformly about wiring 4for object for 
power sources or glands b. On the other hand, about the flat part in which the stress relaxation layer 5 
is not formed, signal wiring 4a is made thin in consideration of the effect of the capacity component of 
wiring However, it is necessary to take this into consideration with the class of semiconductor device, 
or its circuit pattern each time. For example, although it is dependent also on a semiconductor device or 
its circuit pattern, since big effectiveness is in capacity reduction of wiring 4 when the thickness of a 
protective coat 8 is increased, when signal wiring 4a must be made thick by the flat part in which the 
stress relaxation layer 5 is not formed, it is desirable to form a protective coat 8 thickly. When 
increasing wiring width of face 1 0%, specifically, it is desirable to also increase the thickness of a 
protective coat 8 about 10%. On the other hand, the wiring width efface in the up flat part 36 of the 
stress relaxation layer 5 receives a limit from signal-line capacity with a wiring consistency rather. That 
is the upper limit of the wiring width of face in the up flat part 36 of the stress relaxation layer 5 ,s 
calculated from the alignment accuracy in the path of the wiring number which it lets pass at spacing of 
the bump pad 3. and the bump pad 3. and a wiring formation process etc. If an example is shown 
concretely, spacing of the bump pad 3 will serve as count of (500-300) / (3x2-1) about =40 by 0.5mm. 
when the diameter of a pad pulls the 3 wiring 4 between 300 micrometers and a pad. From this count 
result, it could be average wiring width of face / about wiring spacing =40micrometer by this example. 
[0078] Next, the fifth process is explained concretely. In this example, copper plating was carried out 
using sulfuric-acid acidity copper-plating liquid. After electrolytic copper plating performed wash.ng by 
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the surfactant, rinsing, washing by the dilute sulfuric acid, and rinsing, it connected the electric supply 
film 16 to cathode, and connected and carried out the copper plate containing Lynn to the anode plate. 
[0079] Then, electric nickel plating is performed. In addition, when washing by the surfactant, rinsing, 
washing by the dilute sulfuric acid, and rinsing are performed before electric nickel plating, there is an 
inclination for the electric nickel-plating film of good membraneous quality to be easy to be obtained. 
Electric nickel plating connected the electric supply film 16 to cathode, connected the nickel plate to 
the anode plate, and went. Although the nickel-plating bath of the gap which is not well-known common 
use of electric nickel plating suitable at this example could also be usable and the Watts bath system or 
the sulfamine bath system was sufficient as it, it was performed using the Watts bath system under the 
plating conditions adjusted so that plating film internal stress might become the proper range by this 
example. Although there is a fault that a sulfamine bath has the inclination which a plating liquid 
component tends to decompose a little an expensive top compared with a Watts bath, coat stress tends 
to control it. On the other hand, since coat stress generally tends to become large, a Watts bath has the 
fault that the danger that a crack will go into a wiring layer for the coat stress (tensile stress) which self 
has increases, when thick-film plating is carried out. Although the Watts bath was used in this example, 
when using a sulfamine bath, or when using a Watts bath, it is good to carry out, after carrying out 
beforehand the model experiment for asking for the proper range of whenever [ class / of additive (coat 
stress inhibitor) / and concentration, plating current density, and plating solution temperature ]. It 
carried out, after searching for beforehand the conditions from which these are controlled by this 
example proper, and a crack does not go into wiring in 10 micrometers or less of thickness. 
[0080] In addition, plating membrane stress is one of the indexes in connection with the metallic crystal 
stacking tendency of depositing nickel, and in order to control growth of the solder diffusion layer 
mentioned later, it is necessary to control it proper. If membrane stress galvanizes under the conditions 
controlled proper, a plating coat will come to carry out the eutectoid of the minor constituent of the 
amount of specification. For example, in the case of the film containing 0.001 - 0.05% of sulfur, the 
content of a specific crystal orientation side increases. Speaking more concretely, the content sum total 
of the orientation sides 111, 220, 200, and 311 becoming 50% or more. 

[0081] The thickness of electric nickel plating determines an optimum value with the class and reflow 
conditions of the solder used at a subsequent process, and the product property (mounting gestalt) of a 
semiconductor device. What is necessary is just to determine that the thickness of the alloy layer of the 
solder and nickel which are formed in the case of a solder reflow or mounting repair will specifically 
become more than nickel-plating thickness. The thickness of the above-mentioned alloy layer becomes 
so large [ it is so large that the concentration of the tin in solder is high, and ] that reflow upper limit 
temperature is high. 

[0082] Next, at the sixth process, after performing electrolytic copper plating and electric nickel plating, 
the resist 17 which is the reverse pattern of wiring 4 is removed, and the electric supply film 16 which 
formed membranes beforehand by carrying out etching processing is removed. 
[0083] Although there was a class of ferric chloride, alkali system etching reagent, etc. of copper 
etching, in this example, the etching reagent which uses a sulfuric acid/hydrogen peroxide solution as a 
principal component was used. If there is no etching time for 10 seconds or more, control will become 
difficult, and since it will also produce the problem that side etching becomes large or a baton becomes 
long in etching, for example exceeding 5 minutes if too much long time amount etching is performed 
although it is disadvantageous in a practical viewpoint, an etching reagent and etching conditions are 
good to ask by experiment suitably. By this example, the etching reagent which uses potassium 
permanganate and a meta-silicic acid as a principal component was used for etching of the chromium 
part of the electric supply film 16 carried out succeedingly. In addition, the above-mentioned electric 
nickel-plating film is functioning also as etching resist in the case of etching of the electric supply film 
16. Therefore, it is good to take into consideration nickel and the etch selectivity of Cu, nickel, and Cr, 
and to determine the presentation component of an etching reagent, and etching conditions. For 
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example, speaking concretely, by the su!furic-acid hydrogen-peroxide etching agent used in the case of 
copper etching, making the content of a sulfuric acid into 15% or less desirably 50% or less at the 
maximum. Thereby, Cu can be etched by about 10-time etch selectivity to nickel. 
[0084] Next, at the seventh process, only the bump pad 3, the cutting section 24, and its perimeter 
formed the surface protective coat 6 which carried out opening, and formed gold in the bump pad 
section 3 by carrying out non-electrolyzed gilding succeedingly. Here, after using a solder resist as a 
surface protective coat 6 and applying this all over a semiconductor device 13, a pattern is formed in 
exposing and developing negatives. In addition, it is also possible to use ingredients other than a solder 
resist, such as photosensitive polyimide and polyimide for printing, and to form the surface protective 
coat 6. 

[0085] By passing through the above processes, the surface protective coat 6 will cover completely the 
wiring 4 for rewiring, the stress relaxation layer 5, a protective coat 8, etc. For this reason, the surface 
protective coat 6 can inhibit that the wiring 4 for rewiring, the stress relaxation layer 5, and a protective 
coat 8 deteriorate, exfoliate and corrode with the stimulative matter. Since the ingredient used for the 
surface protective coat 6 is asked for the property as such a last protective coat, the elongation after 
fracture in near a room temperature (it may be about 20 degrees C.) is required for it at least 3% or 
more, and it is desirable that it is the ingredient which has the elongation after fracture of ** 10%. In the 
case of the ingredient with which elongation after fracture is less than 3%, there is an inclination which a 
crack tends to generate on a front face with various impacts, stress, etc. under the environment 
currently used including in the handling at the time of making it circulate as various processes in a 
manufacture phase and a package or a device, and there is a danger of losing a part of function as the 
last protective layer. Conversely, although there is no special problem when elongation after fracture 
carries out this example 10%, since the danger of super-****** and the above crack initiation is low, 
generally it is desirable that it is 200% or less of elongation after fracture in general. The case where it is 
inferior in respect of thermal resistance or weatherability can see the ingredient of 200% ** of 
elongation after fracture. Therefore, it is desirable to use the ingredient of 100% or less of elongation 
after fracture more preferably. 

[0086] Moreover, another function of adhesion dependability reservation with a lower layer is also 
required of the last protective coat 6. Therefore, a device which does not spoil the adhesion property 
which an ingredient has is required for the membrane formation process of the surface protective coat 6, 
and the hardening flow is rationalized in this example. If it illustrates concretely, the device of adoption 
of the hardening flow which consists of a temperature hierarchy of (1) multistage story, rationalization of 
the setting time in the (2) last curing temperature, etc. will be raised. If it indicates still more concretely, 
in addition to this in view of the adhesion results after exposing to pressure KUKKU conditions, the 
device of well-known common use will be suitably combined with the device which carried out [ above- 
mentioned ] instantiation. 

[0087] Even at the seventh process explained above, as shown in drawing 20 and drawing 2 , the wiring 
4 for rewiring from the aluminum pad 7 to the bump pad 3 and the bump pad 3 are formed on the wafer 
9 with which the semi-conductor was formed. 

[0088] Next, at the eighth process, a bump is formed using solder ball loading equipment and a reflow 
furnace. That is, the flux and the solder ball of the specified quantity are carried on the bump pad 3 by 
using solder ball loading equipment. As this solder ball, it is desirable to use a lead free-lancer s solder 
ball. Under the present circumstances, temporary immobilization of the solder ball is carried out by the 
adhesion of flux on a bump pad. It is once fusing a solder ball and solidifying again after that in throwing 
into a reflow furnace the semi-conductor wafer with which the solder ball was carried, and becomes the 
bump 1 linked to the bump pad 3 shown in drawing 1 . In addition, there is also the approach of forming a 
bump 1 by carrying out printing spreading of the soldering paste on the bump pad 3 using a printing 
machine, and carrying out a reflow of this. Also in which approach, it becomes possible [ a solder 
ingredient ] to choose various things, and many of solder ingredients currently supplied to the 
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commercial scene in this time can be used. In addition, although a solder ingredient is limited, it is using 
a plating technique and there is also the approach of forming a bump 1. Moreover, the bump who formed 
• using the resin which blended the bump who used the ball which used gold and copper as the nucleus, 
and the electrical conducting material may be used. 

[0089] As mentioned above, by passing through the process from the first process to the ninth process, 
it has the stress relaxation layer 5 shown in drawing 1 , and the wiring 4 for rewiring is formed by the 
small routing counter, and the semiconductor device 13 with which the flection which stress moreover 
concentrates in the middle of the wiring 4 for rewiring does not exist can be realized. Moreover, as 
mentioned above, pattern formation of the stress relaxation layer 5 which is an insulating layer of a thick 
film can be carried out by using printing techniques, such as screen-stencil, without using exposure and 
a development technique, and the stress relaxation layer 5 can have a slant face for forming the wiring 4 
for rewiring. 

[0090] According to this example, under-filling is not carried out, but even when flip chip bonding of the 
semiconductor device 13 is carried out, the connection dependability of a semiconductor device 13 can 
be raised sharply. 

[0091] For this reason, according to this example, it turns out that the flip chip bonding which does not 
use under-filling in many electric products becomes possible, and it becomes possible to reduce the 
prices of various electric products. 

[0092] Furthermore, since under-filling is not carried out, removal of a semiconductor device 13 is 
attained. That is, when the semiconductor device 13 linked to the circuit board is a defective, it 
becomes possible to remove a semiconductor device 13 from on the circuit board, and to reproduce the 
circuit board, and it becomes possible to reduce the prices of various electric products also by this. 
[0093] the thermal stress which has structure which formed the stress relaxation layer 5 in the lower 
part of the junction bump 1 to the circuit board 14, and acts on a bump 1 with the package 
(semiconductor device) 13 concerning this invention explained above as shown in drawing 21 — the 
stress relaxation layer 5 from a bump's 1 lower part — ** — it will be transmitted. That is, the 
semiconductor device 13 concerning this invention is in the bump lower part which is a stress 
concentration point to have built the structure which can carry out stress relaxation directly and 
efficiently, after showing clearly that thermal stress concentrates to a bump's 1 vertical section by the 
stress simulation experiment. Thus, in order to pull out well the structural description which the package 
(semiconductor device) concerning this invention itself has, it devised also to the ingredient 
presentation of the stress relaxation layer 5. That is, the ingredient of the stress relaxation layer 5 
concerning this example can make the thermal stress which is made to reduce a modulus of elasticity 
compared with under-filling resin, and acts to a bump 1 as the result ease flexibly. Although it is 
desirable in a room temperature that it is 0.1 to 10.0GPa extent as for the elastic modulus of the 
suitable ingredient for this stress relaxation layer 5, what has an elastic modulus lower than a common 
polyimide hardened material is still more desirable. In addition, the elastic modulus of general under- 
filling resin is larger than a common polyimide hardened material. In being too small, in case it performs 
the formation of a projection electrode and the functional test of this semiconductor device which are 
mentioned later by the elastic modulus of the charge of stress relaxation layer 5 material being less than 
0.1GPa(s), we become easy to deform a wiring part and are anxious about problems, such as an open 
circuit. Moreover, if the elastic modulus of the stress relaxation layer 5 becomes large exceeding 10.0G, 
the reduction effectiveness of sufficient stress will not be acquired, but we are anxious about the 
connection dependability at the time of carrying this semiconductor device 13 in a substrate 14 falling. 
[0094] Furthermore, in the semiconductor device concerning this invention, in order to pull out the 
above package structures and the description of ingredient physical properties, creativity is put also in 
order of the resin layer formation process. That is, as mentioned above, before forming rewiring, the 
stress relaxation layer 5 is formed and stiffened in this example. Consequently, when forming the stress 
relaxation layer 5, wiring 4 and a bump 1 are in the condition that the top face before still forming was 
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opened wide, are recording of the internal stress to the stress relaxation layer 5 is srrta!!, sr.d bump 
deformation of a resin internal stress reason does not take place. 

[0095] Furthermore, the example of the ingredient of the stress relaxation layer 5 concerning this 
example is explained concretely. That is, as an ingredient of the stress relaxation layer 5, it became 
clear from the heat cycle test result of the semiconductor device 13 of this invention that results also 
with an equivalent thermoplastics and thermosetting ingredient were given so that it might illustrate to 
the next table 2. 
[0096] 
[Table 2] 
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As shown in this table 2. when there is a stress relaxation layer 5 (No. 1 and 2), even if there is no 
under-filling, with the mounting gestalt which does not use under-filling without the stress relaxation 
layer 5, good results are given compared with that (No.3) which a defect generates in an early phase 
considerably. These results are equivalent to a mounting gestalt having no stress relaxation layer and 
with under-filling (No.4), and it became clear in the viewpoint of the improvement in connection 
dependability that it had effectiveness and an operation with the stress relaxation layer 5 equivalent to 
under-filling. 

[0097] In addition, as for the ingredient of the stress relaxation layer 5, it is desirable to choose what 
has the glass transition temperature Tg and melting temperature Tm in consideration of the highest 
attainment temperature Tmax in each process after a stress relaxation layer formation process (about 
350 degrees C), for example. Furthermore, when it states concretely, specific relation is desirable 
between the highest attainment temperature Tmax in the spatter membrane formation for sticking wiring 
4 on the front face of the stress relaxation layer 5, membrane formation of the surface protective coat 
(cover coat layer) 6, and the process of a solder reflow, the glass transition temperature Tg of the 
ingredient of the stress relaxation layer 5. and melting temperature Tm. 

[0098] About the basis, the main point is explained using drawing 22 - drawing 24. Drawing 22 (a), (b) 
and drawing 23 (a) and (b), and (c) are graphs which show the dynamic viscosity property (storage 
modulus) and heat mechanical characteristic (TMA) of five kinds of ingredients A, B, C, D. and E (the 
amount of expansion). 

[0099] The ingredient A shown in drawing 22 (a) is thermoplastics with which melting temperature Tm-a 
has beyond the highest attainment temperature Tmax in a process (about 350 degrees C). That is. the 
ingredient shown in drawing 22 (a) is an ingredient which has the highest attainment temperature Tmax 
in a process between glass-transition-temperature Tg-a and melting temperature Tm-a. The ingredient 
B shown in drawing 22 (b) is thermoplastics with melting temperature Tm-b lower than the highest 
attainment temperature Tmax in a process. Ingredients A and B are thermoplastics and melting 
temperature is Tm-a>=Tmax and Tm-b<Tmax. respectively. Therefore, since there is a problem that 
fracture of resin takes place in a process since [ which is shown in drawing 22 (b) ] it is Tm-b<=Tmax. 
Thermoplastics B cannot be used as an ingredient for stress relaxation layers, for example. However, in 
the thermoplastics A shown in drawing 22 (a), since it is melting temperature Tm-a>Tmax. fracture does 
not take place in a process. 

[0100] Although the film reinforcement which formed membranes is easy to be fixed since what was 
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macromolecule-ized is used in the case of thermoplastics, film reinforcement fails to an elevated- 
temperature side remarkably from near glass-transition-temperature Tg. So, at this example, as shown 
in drawing 22 (a), the problem of a fall on the strength is solved by considering as the process 
temperature in consideration of glass transition temperature Tg and melting temperature Tm. 
[0101] On the other hand, generally, when using the thermosetting ingredient mentioned later, since it 
forms membranes with low-molecular, if a thermosetting ingredient has bad hardening process process 
stability (homogeneity of heat etc.), it may not be fixed [ ingredient ]. If managed proper, there is 
reinforcement sufficient with below the glass transition temperature Tg, and even if it exceeds glass 
transition temperature Tg, the fall of film reinforcement can also be controlled. 
[0102] That is, in the case of thermoplastics, as description of a varnish, a varnish (finishing 
[ hardening ]) without reactivity will be hardened as a stress relaxation layer 5. And in order to use it, 
dissolving in a solvent, to form a-less solvent, it is necessary to make it an elevated temperature and to 
fuse. In the case of a thermoplastic" ingredient, since it has already macromolecule-ized, a remarkable 
elevated temperature is required for melting. As the membrane formation approach of this 
thermoplastics, after applying a varnish, it cools after applying the resin which the solvent in a varnish 
was volatilized with heating etc., or carried out melting. Thus, since what was macromolecule-ized is 
used in the case of thermoplastics, reinforcement is easy to be fixed. However, the fall on the strength 
by the side of [ near glass transition temperature to ] an elevated temperature is remarkable. At this 
example, since it is the process temperature in consideration of glass transition temperature Tg and 
melting temperature Tm, there is no problem of a fall on the strength. Furthermore, in order to use the 
solution or melting liquid of a macromolecule which the hardening reaction already ended before 
membrane formation in the case of thermoplastics, the chemical bond reaction with the surface 
molecule of a coated side can seldom be expected, and adhesion reinforcement is not necessarily strong, 
however — this example — the front face of a coated material — it can be used now by having devised 
to description. A specific adhesion promotion nature compound is specifically added to the protective 
coat 8 used as a faying surface, or a surface configuration (irregularity) is controlled proper. Moreover, 
in using the protective coat 8 of organic nature, it adjusts the varnish of thermoplastics using the 
solvent made to swell a protective coat 8. Spacing of the organic macromolecule which a solvent is 
spread and constitutes the protective coat 8 in (1) protective coat by such device if thermoplastics is 
applied increases, and if swelling and (2) thermoplasticity molecules enter to the clearance between the 
molecules of a protective coat 8 and solvent distilling off of the front face of a protective coat 8 is 
carried out in (3) heat hardening processes, adhesion is securable with the device in which the swollen 
protective coat burns and is fastened. Moreover, into thermoplastics, an unreacted part can be made to 
be able to remain, or another, thermosetting component can be added, and reactivity with the front face 
of a protective coat 8 can be secured. 

[0103] Since the ingredients C, D, and E shown in drawing 23 (a), (b), and (c) are thermosetting 
ingredients, respectively, they do not have a melting point Tm. The thermosetting ingredient C shown in 
drawing 23 (a) is an ingredient with which glass-transitionH:emperature Tg-c has the highest attainment 
temperature Tmax in a process, and more than equivalent. The thermosetting ingredient E shown in the 
ingredient D shown in drawing 23 (b) and drawing 23 (c) is an ingredient which has glass-transition- 
temperature Tg-d lower than the highest attainment temperature Tmax in a process, and Tg-e, 
respectively. In addition, an EQC here is about **20 degrees C. 

[0104] Drawing 23 (a) Ingredient C-E shown in - (c) is a thermosetting ingredient, and although fracture 
in a process does not take place, since deformation in the middle of a production process becomes large, 
neither is practical [ the ingredient E with a large coefficient of linear expansion more than Tg (alpha 2) 
with low and Tg ] from the alignment in the inside of a process, or a viewpoint of handling. For example, 
since a difference arises in a configuration in the early stages of membrane formation, and the last stage 
for the temperature rise under spatter, therefore failure of membrane formation becomes easy to take 
place, the application to this invention is not desirable. 
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[0105] Thus as an ingredient used for the stress relaxation layer 5. according to a service condition, 
even if it is thermoplastics and thermosetting resin, it can be used. However, when thing cons.derat.on .s 
carried out, the thing which form the swelling section 34 shown in drawing 9 etc. and for which 
thermoplastics is used from a difference of a mechanism until it hardens is desirable. That .s, s.nce the 
approach referred to as that it volatilizes thermoplastics by heating the solvent in a varn.sh etc.. and 
stiffens it after the membrane formation approach applies a varnish is taken, the configurat.cn and the 
swelling section 34 by which printing formation was carried out in the hardening process are ma.nta.ned. 
When this solvent type of thermoplastics was used conventionally, generally it was not used from that 
volatile matter causing a void in a hardening process. However, in this example, since the semiconductor 
device with which this technique is applied is the thing which the upper part makes apply and harden 
thermoplastics in the condition of disconnection, even if it uses the thermoplastics containing a lot of 
solvents a solvent volatilizes from the upper part, it does not exist as a void, and a problem hke before 
is not generated. Incidentally, although thermoplastics has two kinds of melting molds to cool after the 
membrane formation approach's applying the resin which carried out (1) melting, it cannot be 
overemphasized that it is desirable to use the thermoplastics of a solvent mold from the above 
mentioned reason. In addition, since the varnish has also already macromolecule-ized the latter melt. ng 
mold it is not desirable, either, considering accumulating big internal stress from the difference ,n the 
amount of thermal expansion required [ a remarkable elevated temperature ] for melting therefore 
[0106] About forming the swelling section 34. it is not dependent on the above-ment.oned Tg or the 
relation of Tm. 

[0107] By the way, when using thermoplastics, in order to use the solut.on or meltmg liquid of a 
macromolecule which the hardening reaction already ended before membrane formation, In seldom be.ng 
able to expect the chemical bond reaction with the surface molecule of a coated side but us.ng the 
protective coat 8 of organic nature in this example there which is not necessarily strong as for the 
adhesion reinforcement with a coated side The solvent made to swell a protective coat 8. for example, 
the thing whose solubility parameters (SP value) are 8-20(cal/cm3) 1/2, is desirable. More specially, 
the solvent which has an alicyclic amide compound or 5 - 8 member craton at least is des.rable. For 
example N-methyl pyrrolidone and a GAMMA butyrolactone are desirable. Although it is not an al.cycl.c 
amide compound or 5 - 8 member craton, dimethylformamide, a methyl acetamide, and d.methyl sulfoxy 
are sufficient. The varnish of thermoplastics is adjusted using these. The front face of a protective coat 
8 swells because spacing of the organic macromolecule which a solvent is spread and constitutes the 
protective coat 8 in (1) protective coat will increase if such thermoplastics >s applied, and .f {2) 
thermoplasticity molecules enter the clearance between the molecules of a protective coat 8 and are 
distilled off in a solvent in (3) heat hardening processes, adhesion is securable with the dev.ce m wh.ch 
the swollen protective coat burns and is fastened. 

[0108] Moreover, a specific adhesion promotion nature compound, for example, a s.lane coupl.ng agent 
etc.. may be added to the protective coat 8 used as a faying surface, or irregularity may be formed m a 
surface configuration. 

[0109] Moreover, into thermoplastics, an unreacted part can be made to be able to remam. or another, 
thermosetting component can be added, and reactivity with the front face of a protective coat 8 can 

also be secured. , . ,, ... 

[0110] By the way, as for curing temperature, in the thermosetting ingred.ent and the thermosetting 
ingredient as a charge of stress relaxation layer material, it is desirable to use the thing from 100 
degrees C to 250 degrees C. It is because wafer stress increases by the heat shrink at the time of 
hardening cooling or there is concern from which the property of a semiconductor device changes, when 
management within the process at the time of semi-conductor manufacture is difficult and cunng 
temperature becomes high from this when curing temperature is lower than this. 

[0111] Furthermore, since it is exposed to various processes, such as a spatter, plating, and etch.ng, as 
the stress relaxation layer 5 after hardening (after a stress relaxation layer formation process) was 
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mentioned above, properties, such as thermal resistance, chemica! resistance, and solvent resistance, 
are also required. 

[01 1 2] concrete — the thermoplastics and the thermosetting ingredient as a charge of stress relaxation 
layer material — setting — as thermal resistance — the glass-transition temperature (Tg) — 150 

degrees C — supei it is desirable that it is 400 degrees C or less, and Tg is [ 180 degree C or more 

of Tg(s) ] 200 degrees C or more most preferably more desirably. 

[01 13] Since there was nothing of a low elastic modulus of extent to expect, i.e., a practical ingredient, 
when it exceeded 400 degrees C, it could be 400 degrees C or less. Moreover, the reason made into 150 
degrees C or more is shown in drawing 25 and drawing 26 . 

[01 14] Drawing 25 is the result of experimenting about whether a crack goes into the spatter film at the 
time of a spatter, and is making it the graph about the physical-properties value (coefficient of linear 
expansion, glass transition temperature) of the stress relaxation layer 5. The crack has not occurred, so 
that a graph may also show and glass transition temperature is high. Moreover, it turns out that the 
spatter resistance becomes so low that coefficient of linear expansion is high. 

[01 15] As this shows drawing 26 , the kinetic energy changes sputtered particles to heat in the resin 
layer (stress relaxation layer) 5 at the time of a spatter, and thermal expansion of the resin is carried 
out. Then, although the spatter film grows on the resin which carried out thermal expansion, resin is 
contracted after spatter termination. Therefore, the rate to contract is as large as the resin which is 
easy to carry out thermal expansion to the spatter film, and the spatter film formed on the resin which 
carried out thermal expansion generates a wrinkle and a crack. Resin is easy to deform, so that glass 
transition temperature is low and coefficient of linear expansion is large. 

[01 16] Therefore, when controlling the poor wiring formation at the time of a spatter so that drawing 25 
may show, since the thing of an excellent article is obtained from a thing 150 degrees C or more, it is 
desirable, and since almost all things will serve as an excellent article if it is 180 degrees C or more, and 
almost all things will serve as an excellent article if it is 200 degrees C or more, it will be still more 
desirable. 

[01 17] On the contrary, when it says from a viewpoint of deformation in a process, even if it is a 
thermosetting ingredient not to mention thermoplastics, application to this invention has a limit. When it 
states concretely, as shown by Ingredients R and S, in drawing 24 , it is desirable for the accumulation 
value (the amount of expansion) (alpha (T) xdeltaT) sigma of the elongation from the room temperature 
(ordinary temperature: it may be about 20 degrees C.) to the maximum temperature Tmax in a process 
to be about 10% or less. Since the wiring 4 which is made of about at least 500-micrometer Cu, nickel, 
etc. of die length is formed in the front face of the stress relaxation layer 5, it is because it becomes 
impossible to follow the wiring 4 at the deformation (elongation) which is about 10% of a stress relaxation 
layer and exfoliation of an interface and the crack of resin occur. The ingredient which is thermoplastics 
and fills relational expression like a parenthesis has coefficient of linear expansion, specific Tg, and a 
specific dynamic viscosity property. When it illustrates concretely, it is desirable that it is the coefficient 
of linear expansion of 200 ppm/degree C or less, and as mentioned above, it is desirable for Tg to be 
1 50 degrees C or more. 

[0118] In addition, since the accumulation value (the amount of expansion) (alpha (T) xdeltaT) sigma of 

the elongation from the room temperature to the maximum temperature Tmax in a process becomes 10% 

or more, the ingredients P and Q shown in drawing 24 are not desirable ingredients. 

[01 19] On the contrary, it does not care about carrying out the work of lowering curing temperature 

instead of lengthening the setting time of the ingredient of the surface protective coat 6 in 

consideration of the physical-properties value of a stress relaxation layer ingredient, either. 

[0120] Namely, in the thermoplastics and the thermosetting ingredient as a charge of stress relaxation 

layer material, the coefficient of linear expansion (alpha 1) in the field below [ the viewpoint which stops 

the deformation in various temperature processings in a process to ] Tg is so desirable that it is small. It 

is so good that it is specifically close to 3 ppm. Although a low spring material generally has a large 
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coefficient of linear expansion in many cases, as for the range of the coefficient of linear expans.on of 
stress relaxation layer 5 ingredient suitable at this example, it is desirable that it is the range of 3 ppm - 
300 ppm. It is the range of 3 ppm - 200 ppm more preferably, and the range of the most des.rable 
coefficient of linear expansion is 3 ppm - 1 50 ppm. 

[01 21] On the other hand, as for pyrolysis temperature (Td), in the thermoplast.cs and the 
thermosetting ingredient as a charge of stress relaxation layer material, it is desirable that ,t .s about 
350 degrees C or more. When glass transition temperature Tg and the pyrolysis temperature Td are less 
than these values, there is a danger that deformation of resin, and deterioration and decompos.t.on w,ll 
take place at a spatter or a sputtering etch process as the heat process in the inside of a process 
When it says from a chemical-resistant viewpoint, it is desirable for resin deterioration of d.scolorat.on. 
deformation, etc. not to take place 30% by the immersion of 24 hours or more to a sulfunc-ac.d water 
solution or 10% sodium-hydroxide water solution. As solvent resistance, it is des.rable to set a solub.l.ty 
parameter (SP value) to 8-20(cal/cm3) 1/2. When the object for the stress relaxat.on layers 5 .s the 
ingredient which comes to carry out conversion of some components to base resin, it is des.rable for 
the greater part of the presentation to have said the range of the above-mentioned solub.hty parameter. 
Speaking more concretely, it being desirable for less than 8 and a 20 super-****** component not to 
contain [ the solubility parameter (SP value) ] more than 50 % of the we.ght. 

[0122] When such chemical resistance and solvent resistance are insufficient, an appl.cable manufacture 
process may be limited and it is not sometimes desirable from a viewpoint of manufacturmg cost 
reduction. After taking into consideration synthetically actually the ingredient cost and the process 
degree of freedom with which are satisfied of these properties, it is good to determine the mgred.ent for 
stress relaxation layer 5. . 

[01 23] As a concrete presentation of the thermoplastics as a charge of stress relaxat.cn layer matenal 
explained above, and a thermosetting ingredient, although it is paste-like polyimide. not only th.s but 
conversion amide imide resin, ester imide resin, ether imide resin, polyester resin, convers.on s.l.cone 
resin, conversion acrylic resin, etc. are sufficient. 

[0124] In the resin which has imide association among the resin which carried out [ above-mentioned J 
listing, for example, polyimide. amide imide. ester imide, and ether imide, it excels in a heat mechan.cal 
property, for example, the reinforcement in an elevated temperature etc.. thanks to the firm frame by 
imide association, and ****** of the plating electric supply film formation approach for wmng spreads as 
the result. For example, the plating electric supply film formation approach accompan.ed by n.gh 
temperature processing, such as a spatter, can be chosen. When it is resin with the part condensed m 
association other than imide association, such as silicone resin, acrylic resin, polyester res.n am.de 
imide ester imide. and ether imide. although a heat mechanical characteristic is inferior a httle. .t may be 
advantageous in respect of workability, a resin price, etc. For example, by polyester .m.de res.n. 
generally, since curing temperature is lower than polyimide. it is easy to treat. In th.s example, a 
component property, a price, a heat mechanical characteristic, etc. are synthetically taken mto 
consideration out of these resin, and these resin is used properly su.tably. 

[0125] Furthermore, as an ingredient for stress relaxation stratification, it is possible mdependent or to 
blend two or more kinds, to blend a coupling agent, a coloring agent, etc. for improving an adhesive 
property with various interfaces to this, and to use resin, such as epoxy, a phenol, poly.m.de. and 

silicone, for example. ,, lL . , .. 

[0126] Without a void occurring, since a resin layer formation process is performed by th.s invention 
before forming wiring 4 and a bump 1 as explained above, improvement in results by the heat cycle test 
is achieved, and moreover it is not concerned with package size, but resin formation time amount .s 
fixed Thus it is not based on package size but efficient employment of a production line is also attained 
because resin formation time amount is fixed. From such a point, this invention is applicable satisfactory 
also to the size of the big package (semiconductor device) 1 3. and mounting of the ch.p-s.ze package 
specifically exceeding 10mm angle. 
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[0127] Next, other examples of a semiconductor device 13 are explained. The cross-section schematic 
diagram showing the condition of having carried drawing 27 in the substrate 1 1 5 for changing the array 
of the projection electrode 1 of a semiconductor device 13, and drawing 28 are the cross-section 
schematic diagrams showing the condition of having closed the clearance between a semiconductor 
device 13 and the substrate 1 15 in which this is carried by resin 118 further. 

[0128] The letter electrode 1 of a projection formed in the semiconductor device 13 is carried through a 
********-strike or flux on the electrode 120 with which it corresponds on a substrate 115, melting of 
said letter electrode 1 of a projection is carried out at a reflow furnace etc., and connection of a 
substrate 115 and a semiconductor device 13 is made. The substrate 115 carrying a semiconductor 
device 13 has the letter electrode 121 of a projection at the rear face of a semiconductor device loading 
side if needed [ an electrode 116 and if needed ] for carrying in the substrate used for various 
electronic equipment. 

[0129] In case a semiconductor device 13 is carried in the substrate used for various electronic 
equipment, it is necessary to carry out heating melting of the letter electrode 1 21 of a projection 
prepared on the substrate 115. In order to raise further these mounting processes and the dependability 
in various trials, especially the dependability results over a drop impact test, between a semiconductor 
device 13 and substrates 115 is reinforced by resin 118. 

[0130] The resin 118 filled up with between a semiconductor device 13 and a substrate 115 The 
liquefied epoxy resin used for the general semi-conductor closures, phenol resin, In order polyimide resin, 
silicone resin, etc. are usable and to adjust the coefficient of thermal expansion and elastic modulus of 
closure resin A silica. Or two or more kinds are blended, the particle which consists of inorganic 
materials, such as an alumina and boron nitride, — one kind — Moreover, it is possible to blend the 
hardening accelerator for promoting the hardening reaction of the flame retarder for making the coupling 
agent and coloring agent which consist of resin, such as silicone and thermoplastics, alkoxysilane. 
titanate. etc. if needed, and fire retardancy give, or a fire-resistant assistant resin layer etc. 
[0131] In this example, even if it is the case where the pitch of the letter electrode 1 of a projection on 
a semiconductor device 13 differs from the pitch of the electrode of the substrate used for various 
electronic equipment, it becomes possible by minding the predetermined substrate 115 to connect with 
various electronic equipment. 

[0132] In addition, also when you mount in the circuit board used for general electronic equipment like 
mounting to the substrate used as a semiconductor device 13, suppose that it is the same. 

[0133] . 
[Effect of the invention] According to this invention, the effectiveness that the semiconductor device 
which makes possible unnecessary flip chip bonding of under-filling which prevented cutting of a wiring 
layer and reduced defect occurrences is realizable is done so. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view showing the structure of one example of the 
semiconductor device concerning this invention. 

drawing 2] The semiconductor device concerning this example is the top view showing the condition of 
being formed continuously. 

[Drawing 3] It is drawing having shown the first which is one example of the production process of the 
semiconductor device concerning this invention - the third process. 

[Drawing 4] It is drawing having shown the fourth which is one example of the production process of the 
semiconductor device concerning this invention - the sixth process. 

[Drawing 5] It is drawing having shown the seventh which is one example of the production process of 
the semiconductor device concerning this invention - the ninth process. 

[Drawing 6] It is drawing having shown the mask for printing used for formation of the stress relaxation 
layer concerning this invention. 

[Drawing 7] It is drawing showing the process which is printing the stress relaxation layer. 

[Drawing 8] It is drawing showing the version detached building process that a printing mask goes up 

from a wafer. 

[Drawing 9] It is the sectional view having shown the semiconductor device with which the stress 
relaxation layer was formed. 

[Drawing 10] It is drawing having shown the condition of having stuck the mask for exposure to the 
resist. 

[Drawing 11] It is the chip general drawing and the chip enlarged drawing having shown one example of 
wiring for rewiring. 

[Drawing 1 2] It is the top view having shown one example of wiring for rewiring. 
[Drawing 13] It is drawing showing the underdevelopment of actual wiring for rewiring. 
[Drawing 14] Drawing 12 is drawing having shown other examples of different wiring for rewiring. 
[Drawing 15] It is drawing having shown other examples of different wiring for rewiring from drawing 12 
and drawing 14 . 

[Drawing 16] It is drawing having shown the example which gave various kinds of wiring for rewiring. 
[Drawing 17] It is the sectional view and top view showing the 1st example which formed locally the 
organic film as a protective coat formed on a wafer. 

[Drawing 18] It is the sectional view and top view showing the 2nd example which formed locally the 
organic film as a protective coat formed on a wafer. 

[Drawing 19] It is the top view showing the 3rd example which formed locally the organic film as a 
protective coat formed on a wafer. 

[Drawing 20] It is the sectional view having shown one example of the semiconductor device which 
passed even through the seventh process in this invention. 

[Drawing 21] It is drawing showing one example which carried the semiconductor device concerning this 
invention in the substrate. 

[Drawing 22] It is drawing for explaining the property in the case of using Thermoplastics A and B as an 
ingredient of the stress relaxation layer concerning this invention. 

[Drawing 23] It is drawing for explaining the property in the case of using thermosetting resin C t D, and 
E as an ingredient of the stress relaxation layer concerning this invention. 

[Drawing 24] It is drawing for explaining the accumulation value (the amount of expansion) of the 
elongation from the room temperature (ordinary temperature: about 20 degrees C) in each of resin 
ingredient P-S of the stress relaxation layer concerning this invention to the maximum temperature 
Tmax in a process. 

[Drawing 25] It is drawing showing the physical-properties value and spatter resistance of a stress 
relaxation layer candidate ingredient. 

[Drawing 26] It is drawing explaining the wrinkle and crack device by the spatter. 
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[Drawing 27] It is the sectional view showing other one example which carried the semiconductor device 
concerning this invention in the substrate. 

[Drawing 28] It is the sectional view showing other one example which carried the semiconductor device 
concerning this invention in the substrate. 
[Description of Notations] 

1, 1a, 1b [ — Bump pad (terminal electrode), ] — A bump, 1aa — A longwise bump, 2 — Au plating, 3 4 

- Wiring for rewiring (wiring), 4a — A signal line, 4b — A grand line / power-source line, 5 — A stress 
relaxation layer, 6 — A surface protective coat, 7 — Aluminum pad (circuit electrode), 8 — A protective 
coatf 9 — Th e wafer with which the semiconductor device (semiconductor chip) was formed, 10 [ 
Electric supply film, ] — A semiconductor chip, 13 — A semiconductor device, 14 — The circuit board, 
16 17 — Th e reverse pattern of wiring, 18 — The connection parts of an aluminum pad and wiring, 19 - 

- a boundary with a lower layer part, 20 [ — A connection with an aluminum pad, ] — A clearance, 21 - 

- An exposure mask, 22 — A resist, 23 24 — The cutting section, 25 — The stencil made from a nickel 
a l, oyf 26 — Resin sheet, 27 [ — A ramp (edge section), 36 / — A flat part, 40 / — The organic film, 41 
/ — The inorganic film, 1 15 / — A substrate, 1 16 / — An electrode, 118/— Resin, 120 / — An 
electrode, 121 / — Electrode. ] — A frame, 28 — Pattern opening of a printing mask, 34 — A swelling 
part, 35 

[Translation done.] 
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